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LONDON: 
POBLISHED  BY  HIS   MAJESTY'S  STATIONERY  OFFICE. 


To  be  purchased  through  any  Bookseller  or  directly  from 

H.M.  STATIO:JTERY  OFFICE  at  the  following  addresses : 

Imperial  Housb,  Kingsway,  London,  W.C.2,  and  28,  Abingdon  Street,  London,  S.W.I 

37,  Peter  Strebt,  Manchester  ;  1,  St.  Andrew's  Crescent,  Cardiff  ; 

23,  Forth  Street,  Edinburgh  ; 

or  from  E.  PONSONBY,  Ltd.,  116,  Grafton  Street,  Dublin. 


(The  prices  in  brackets  are  those  at  which  the  books  are  obtainable,  post 
free,  by  Officers,  Non-Commissioned  Officers,  and  Men,  in  the  manner 
prescribed  by  Appendix  XXIII  of  the  King's  Regulations  and  Orders 
for  the  Army,  1912.  Applications  should  be  made  on  Armiy  Form 
li.  1372,  and  addressed  to  the  Secretary,  War  Office,  S.W.  1.) 

ABYSSINIA.  Expedition  to.  2  vols,  and  maps.  1870.  Half  Morocco,  £5  5«.  Cloth,  £4  4«. 
ACCOUNTS.     ARMY.    -.See  Financial  Instructions. 
AFRICA.     Continent  of.     Geologv  of.     Notes  on.     1906.     3.».     (2«.  4ei) 
AIRCRAFT  WITH  ARTILLERY.     Co-operation  of.     1920.     Is.    (lOd.) 
ALLOWANCES.     ARMY.     Regulations.     1914.     (Heprinted  IQIS).    dd.     (9d.) 

See  also  Field  Allowance  and  Pay  of  Officers. 
AMHARIO  LANaXTAQ-E.      Short  Manual  of  tlie.      With  Vocabulary.     1909.     bs. 

(Bs.  Qd.) 
AMMUNITION  FOR  Q.F,  4-5-INCH  HOWITZER.  Notesonthe.  4th Edition. 

,  1920.     ( With  Diagrams.)     Is.     (lOd.) 
ANIMAL  MANAGEMENT.     1908.    (Eeprinted  WIS).    2«.    (Is.  9d.) 
ANIMAL  MANAGEMENT,  &c.     Catechism  of.    Id.    (Id.) 

See  also  Horses. 
ARABIC  GRAMMAR.     Two  parts.     1887.    (Sold  to  Officers  only).     lOs.  (10s.  lOd.) 
ARMOURERS.     Instructions  for  :— 

Care,  repair,  browning,  &c.,  of  Small  Arms,  Machine  Guns,  "Parapet"  Carriages, 
and  for  the  care  of  Bicycles.     1912.     (Reprinted,   with  Amendments,   1916). 
2s.  Qd.    (2s.  Id.) 
Addendum,   Jan.   1918.     Care  and  repair  of  Rifles,  Magazine,  -SOS-inch  pattern. 
1914.  (In  the  press) 

ARMY    LIST.      The   Monthly.      Officers   on   the  Active   List.      (Publication    was 
suspended  during  the  War)  : — 
Jan.  1919,  and  after.     Each  5s.    (4«.  4rf.) 

Quarterly  Supplement.     Officers  Retired  from  the  Active  List ;   Victoria  Gross  ; 
Orders  of  Knighthood ;   Foreign  Orders ;   Soldiers'  Balances  Undisposed  of  ; 
&c.,  &c.    Jan.  1919,  and  after.     Is.    (Is.) 
ARMY  LIST.     The  Quarterly  (not  issued  in  October,  1914).     Each  lbs.     (lis.) 
ARMY  MEDICAL  SERVICE  REGULATIONS,  1906.     Amendments,  Jan.  1921. 

Id.    (Id.) 
ARMY  ORDERS.     Monthly.     Each  3d    (Ad.) 
ARMY  ORDERS.     Covers  for.    9d.     (9d.) 

ARMY  REVIEW.     Quarterly.    July  1911  to  Oct.  1914.    (Vol.  I.,  Nos.  1  and  2,  out  of 
print).    1«.    (Up  to  July  1914,  Is.  ;  Oct.  1914,  lid.)  (Subsequent publication  suspended) 
ARMY  SERVICE  CORPS.     See  Sbrvicb. 

ARTIFICERS.    Military.    Handbook.    10th  Edition.    1915.     9d.    (9d.) 
ARTILLERY    AT    THE    PIOARDY    MANtBUVRES   in  1910.        Translated 

from  the  French.     2s.  Sd.    (2s.) 
ARTILLERY,     Royal  :— 
Rangetakers.    See  that  item. 
Standing  Orders  for  : — 

Lieut.-Colonel's  Command,  R.G.A.  (Coast  and  Siege).     Id.    (Id.) 
Training : — 

Coast.     Vol.1.  (In  the  press) 

Field.     1914.    (R^rinted  19  IS).     Is.     (lid.) 
Ditto.    Examples  of  Ranging.     To  supplement  those  given   in   Sec.   227 
2c?.     (2d.) 
Garrison. — 

Vol.  I.     1914.     Sd.    (6d.) 

Vol.11.    (Siege).    1911.    (Reprinted,  with  Amendments,  1914).    9d.    (8d.) 
Vol.  III.  1911.    (Reprinted,  with  Amendments,  1914).     Is.    (lid.) 
ARTILLERY  COLLEGE.    Reports  upon  the  14th  to  :stb  Senior  Classes.    {Out  oj 
print.)    Each  Is.  (9d.)    See  also  Ordnance  College. 
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AJtTIIiliERY  INSTRUMENTS:— 

Handbook  of.  1914.  Is.  6d.  (I5.  4d.) 
Ditto.  Amendments,  la.  (td.) 
Ditto.        Addendum  to.    2d.    (2d) 

Ditto,        Appendix,  Dec.  1915  (^Periscopes,  &c.)  ;   and  Amendments  to  p.  Ill  of 
the  Handbook.      WUh  plates.     Id.    (id.) 
ABTIIiLEBT    MUSEUM  in  the  Botunda,   Woolwich.     Official  Catalogue.     1906. 

(Sold  at  the  Rotimda.    Is.  6d). 
ABTILLEBT    AND    BIFLE    RANGES    ACT,     1885,    and    MILITARY 
LANDS  ACTS,  1892  to  1903.     Byelaws  under  :— 
Aldeburgh,  1896  ;    Ash  (Aldershot  Camp),  1887  ;    Finborough,  1901 ;    Hythe,  1884  ; 
Inchkeith  Battery,   1896;     Kinghornness,   1896;    Landguard,   1887;    Lydd— 
Dungeness,  1895  ;  Middlevdck,  1890  ;  Millbrook,  1888 ;  Orchard  Povtman,  1896 ; 
Scarborough,  1902  ;   Scraps  Gate,  1886;   Shoeburyness,  1896;  Southwold,  1896  ; 
Strensall,  1900  ;   Wash,  1891 ;  Whitehaven  Battery  (Cumberland),  1896.     Each 
Id.    (Id.) 
Purfleet,  1911.    \s.    (9rf:) 
Salisbury  Plain,  1900.     4d    (4d) 
ARTILLERY  STORE  ACCOUNTS  AND  THE  CARE  AND   PRESERVA- 
TION  OF  EQUIPMENT   OF  ROYAL  ARTILLERY,  HORSE,  FIELD,  AND 
HEAVY  BATTERIES.     Notes  on.     Sept.  1914.     6d    (6d) 
ASSISTANCE   OF  OFFICERS  AND  MEN  AND  THEIR  DEPENDANTS. 

Funds,  Associations,  Societies,  &c.,  for  the.     ->d.     (id,) 
AUSTRIA.     CAMPAIGN   OF    1866  AGAINST.     5ee  Germany. 
BARRACKS.     Oare  of.    Instruction  in.     1901.     M.    (Id.) 
BASHFORTH  CHRONOGRAPH.     Experiments  with,  to  determine  the  resistance 

of  the  air  to  the  motion  of  projectiles.     Report  on.     1870.     Is.    (9c?.) 
BERMUDA  MILITIA  ARTILLERY.     Regulations,  1914.     M.    (Id.) 
BICYCLES.     Military.     Handbook  on.     1911.     (Reprinted,  with  Amendments,  1914). 

(Reprinted  l^W).     Id.    (Id.) 
BOUNTY  TO  SOLDIERS.     See  Field  Allowance. 
BRITISH  MINOR  EXPEDITIONS,  1746  to  1814.     1884.    2s.  M.    (1*.  llrf.) 

CADET  UN?TS.  }  ^^^  Territorial  Force. 

CAPE     OF     GOOD   HOPE     RECONNAISSANCE     SURVEY,    1903-1911. 

Report  on  the.     Is.  6d.     (1«.  Id.) 
CASUALTY    LISTS,  WEEKLY,  WAR   OFFICE   AND   AIR    MINISTRY. 

No.  1,  Aug.  7,  1917.  to  No.  83,  March  4,  1919.     Each  3d    (3d) 
CAVALRY.    Technical  Operations  ;  Cavalry  in  an  Army ;  Cavalry  in  Battle.     Trans- 
lated from  the  French  ot  Captain  Loir,  XX  Army  Corps  Stafif.     With  a  Preface  by 
General  Langlois.     With  Maps.     3s.  6(/.    (2*.  9d) 
CAVALRY     OF     THE     LINE.        PEACE     ORGANIZATION     OF     THE; 
and  Arrangements  for  Mobilization  consequent  on  the  establishment  of  Cavalry 
Dep6t8.    (Special  A.O.,  July  19, 1909).    Id    (Id) 
CAVALRY  TRAINING.     1912.    (Reprinted,  with  Amendments,  1915).    Is.    (lid) 

See  also  Italian  Cavalry 
CEREMONIAL.     1912.    (Reprinted  1919).     6d    (6d) 

Do.        Provisional  Amendments,  June  1914.    ( With  Plates  and  Key.)    (Reprinted 
1919.)     2d    (3d) 
CHEMISTRY.     PRACTICAL.     Quantitative  and  Qualitative.     A  Course  of.    1914. 

5«.    (3«.  M.) 
CHIROPODY.     Manual  of.    2d    (2d) 

CLOTHING  AND  NECESSARIES  (including:  Materials).    Priced  Vocabulary 
of.     1920.    Provisional.     Is.    (lOd) 
Ditto         Amendments,   Jan.,   April,   Aug.,    Nov.    1916,    Feb.,    April,   Dec.   1917, 
March,    Nov.    1918,    Jan.,    Nov.    1919,   Jan.    1920.       Each    Id     (Id) 
Dec.  1920.     2d     (2d) 
CLOTHING  Regulations  :— 

Part  I.    Regular  Forces  (excluding  the  Special  Reserve).     1914.    6d    (6d) 
Part  11.    Special  Reserve.     1914.    3d    (3d) 
COLCHESTER  GARRISON.    Standing  Orders.    1913.    9d    (7d) 
COMMANDS,  Military,  and  Staff  in  the  United  Kingdom.    Reorganization  of.    (Special 
A.O.,  Jan.  6,  1905,  with  alterations  to  date.       Issued  with  Special  A.O.,  Nov.  11, 
1907.)    3d    (3d) 
COMPANY  TRAINING.   Notes  on.   For  the  use  of  the  Special  Reserve,  Territorial 

Force,  and  newly  raised  Units  of  the  Regular  Army.     Sept.  1914.     Id     (Id) 
CONSTITUTION.     The  German.    (Edition  without  Notes.)    1920.     6d     (6r7). 
COOKING  AND  DIETARY.    Military.   Manual  of.     1918.     6d     (6d) 
COOKING.     Military.     Manual  of.    6d    (5d) 

CO-ORDINATION  OF  VOLUNTARY  EFFORT  resulting  from  the  formation  of 
the  D.G.V'.O.  Department.     A  National  Scheme  of : — 
Appendices  III.  and  IV.     A  Detailed  Repoi't  of  the  Work  of  the  Recognized  Asso- 
ciations.    1920.     bs.     (3s.  7d) 
(The  Report  of  the  Director-General,  with  Appendices  J.  and  IT.,  was  published  as 
[Cmd.  1731  of  Session  1919.     Price  2d    (2d) 
COST  ACCOUNTING  SCHEME  FOR  1919-20.    Provisional  Instructions  relating 
to.     Part  I.     For  the  guidance  of  Staff,  Regimental  and  Departmental  Officers  at 
Home.     3d    (3d) 
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CREWS    OF  WAR   DEPARTMENT  VESSELS    AND    BOATS  AT  HOME 

STATIONS.  Eegulations  for  the  Appointment,  Pay,  and  Promotion  of.  1911.  2d.  {2d. ) 
CYCLIST  TRAINING-.     1917.     Provisional.     Gd     (6d):    Amendments.  Aug    1918. 

Id.    nd.^ 
DEMOBILIZATION.     ARMY.     Regulations:— 

Part  I.    With   Diagram   sliowiug   Method   of   Dispersal :    and  Map  of   Dispersal 

Stations  and  Areas  in  the  United  Kingdom.     1^.  6rf.     (Is.  bd.) 
Part  II.   With  Plan  of  Hutment  Lines  showing  suggested  Appropriation  of  Build- 
inigs  for  use  as  a  Dispersal  Station  ;  and  Map  of  Dispersal  Stations  and 
Areas  in  the  United  Kingdom      6d.     (6i.) 
Part  III. 
Do.     Chap.  XXIV.    Labour  Units     2d,    (2d.) 

Do.     Chap.  XXV.     Part  I.     Dispersal  of  Officers  of  the  Army  Chaplain's  Depart- 
ment.    Id.     (Id.) 
Do.    Chap.  XXV.     Part  II.     Ordnance  Services.     2d.     (2d.) 
Do.    Chap.  XXVL     Q.M.A.A.C.     2d.     (2d.) 
Do.     Chap.  XXVIL     Animals.    3d.    (Sd.) 
Do.     Chap.  XXXII.     The  Volunteer  Force.     2d.     (2d.) 
Do.    eiiap.  XXXIIL     British  West  Indies.    Contingents      2d.    (2cL) 
Addenda  to  Chap.  V      Special  Registration.     Id.    (Id.) 
Amendments : — 

Nos.  3  to  25.     Each  Id.    (Id.) 
To  Parts  I.  and  II      Id.     (Id.) 

DESPATCHES,  MILITARY.     See  War  of  1914-18 

DISABLED    AND    DISCHARGED    SOLDIERS    IN    FRANCE.      Training 

and  Treatment  of.     Report  by  Sir  Henry  Noi*man,  Bart.,  M.P.,  Liaison  Officer  of 

the  Ministry  of  Munitions  to  the  French  Ministry  of  Inventions.     4d.     (4c?.) 
DISEASES,    MEDICAL,    IN     THE     TROPICAL    AND     SUB-TROPICAL 

WAR  AREAS.     Memoranda  on.     1919.      With  Plates,  Diagrams,   Text-figures,  and 

Index.     2s.  6d.     (2s.) 
DRAINAGE     MANUAL.      For  tlie   use  of  Royal   Engineer   Officers,  and   other 

persons,  employed  on  the  Construction  and    Maintenance  of  Drainage   Works  in 

connection  with  War  Department  Buildings  in  the  United  Kingdom  or  in  similar 

climates.     Revised  Edition.     1907.     (Reprinted  1915).     6«.     (4«.  4rf.) 
DRAWING  PLATES.     Military  :— 

Attack  of  Dufor's  Countermines  or  2nd  plate  of  Mines  ;  Carnot's  First  System ; 
Detached  Forts;  Concealed  Defences,  1,  2,3,4;  Printing.  Plate,  A,  B,  0,  &c. : 
Detail  Plate,  No.  1 ;  Do.,  No.  2 ;  Neighbourhood  of  Woolwicli ;  Village  and 
Surrounding  Ground.    Each  2d.    (2d.) 

Attack  of  Fortress — Preliminary  Operations  ;  Do.,  Distant  Attack  ;  Do.,  Close 
Attack ;  Neighbourhood  of  Metz.     Each  3c?.     (Bd.) 

Neighbourhood  of  Woolwich.     Southern  Side.     Is.  Bd.    (Is.  Id.) 

Woods  and  Villages.     6  plates.     Each  6c?.     (5d.) 

DRILL  BOOK.     R.A.S.C.     (Issued  with  A.O.  for  Oct.  1920.)     3r/.     (Sd.) 

DYNAMICS.     Notes  on.     See  Okdnancf,  College. 

EDUCATION.     IMPERIAL  CONFERENCE.     Convened,  June  11  and  12,  1919, 

by  the  Chief  of  the  Imperial  General  Staff.     6d.     (M.) 
EDUCATIONAL  TRAINING.     Part  I.,    General  Principles.     2d.     (2d.) 
EGYPT.     BRITISH  FORCE  IN.     Standing  Orders  for  the.     1912.     Is.     (lOd.) 
EGYPT.     CAMPAIGN   OF    1882   IN.     Military  History.     With  Case  of  Maps. 

Condensed  Edition.     1908.     3s.  Qd.     (2s.  Sd.) 
EGYPTIAN  EXPEDITIONARY  FORCE.     A  brief  record  of  the  Advance  of  the 

1919.  6*.     (As.  (Jd.) 

ELECTRICAL    COMMUNICATIONS.     FIXED.      Instructions    as   to.      1912 

(Reprinted,  witli  Amendments,  1916).  4rf.  (4c?.) 
ELECTRICITY.  Notes  on.  1920.  3».  (2s.  M.) 
ELECTRIC  LIGHT   AND   POWER   WORK   of  the  German  Army.     Notes  on. 

1920.  Is.  Gd.     (Is.  2d.) 

ELECTRIC  LIGHT  APPARATUS.    DEFENCE.    Instructions  tor  the  Working 

of.     1915.     Id.     (Id.^ 
ELECTRIC  LIGHTING.    Military.    Vol.  L    l.s-.- (lie/.);    Vol.11.   1909.   (Reprinted, 

with  Amendments,  1915).     Is.  6d.     (Is.  4c/.);  Vol.  III. 
ENCOUNTER.     THE  BATTLE  OF.     J-iy  Hau»  von  Kiesling.     Part  I.     Practical. 

Translated.    Is.  6c?.     (Is.  3c?.) 
ENERGY    EXPENDITURE   of  the  Infantry  Recruit  in   Training.     The.    192a 

3s.     (2s.  2d.)  ^ 

ENGINEER  SERVICES  Regulations.     Peace:— 

Part   I.      1910.     (Reprinted,  with  Amendments   published  up   to   May   1,  1915) 
Is.    (lie?.) 

Part  II.     1920.      Technical  Treatises.     4rf.    (4(/.) 
ENGINEER  TRAINING.     1912.     (Reprinted,  with  Amendments,  1914).    6<f.    (6d.) 
ENOINESRING.     Field.     Manual  of.     1911.     9d.     (9d.) 
ENGINEERING.     Military:— 

Part  I.     Field  Defences.     1908.     Is.  6c?.    (Is.  3d.) 

Part  II.    Attack  and  Defence  of  Fortresses.     1910.     9d.     (8rf.) 

I'art  III.  (7,^  (he press) 
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Eng-ineering.     Military — continued. 

I'art  Ula.     Military  Bridging — General  Principles  and  Materials.   1913.    Is.    (lid.) 

Ditto.  Ditto.— Ditto.     Index  to.     Id.    (Id.) 

Part  1II6.    Military  Bridging— Bridges.     1914.    (Reprinted  1918).     Is.    (Is.  8rf.) 
Part  IV.     Mining  and  Demolitions.     1910.    (Reprinted,  1915,  with  Amendments  to 

1912  inclusive).    Is.    (lid.) 
PartV.     Miscellaneous.     1914.     Is.     (lid.) 

Part  VI.     Military  Railways.     1898.  (Out  oj  print) 

ENTRANCE.     ARMY.     Regulations  :— 

R.M.  Academy.     Admission  to,  and  for  First  Appointments  therefrom  to  the  Royal 

Artillery  and  Royal  Engineers.     Id.     i  2c?.) 
R.M.  College.     Admission  to,  and  for  First  Appointments  therefrom  to  the  Regular 

Army.     Provisional.     1920.    3c?.     (Zd.) 
Military  Forces  of  the  Self-governing  Dominions  and  Crown  Colonies.     Officers  of 

the.     1912.     Id.    (Id.) 
Militia  and  Imperial  Yeomanry.     Officers  of.     1907.     Id.    (Id.) 
Special  Reserve  of  Officers,  Malta  Militia,  Bermuda  Militia,  Channel  Islands  Militia, 
and  Territorial  Force.     Officers  of  the.     1912.     Id.     (Id.)  (I ssve  suspended) 

University  Candidates.     Provisional.     1920.     Id.    (Id.) 

Warrant  Officers  and  N.C.O.  of  the  Regular  Army.     Combatant  Commissions  as 
Second  Lieutenants.  (Under  revision) 

See  also  Medical  Corps. 
EaniPMENT.     INFANTRY.     Pattern  1908  Web.     1913.     2d.    (2d.) 

See  also  Valise  Equipment. 
EQUIPMENT  Regulations:— 

Part  1.     1912.    (Reprinted,  with  Amendments  published  in  Army   Orders   up   to 
Aug.  31,  1914).     1.S-.     (lid.) 


Ditto. 
Part  2. 


Appendix  XIV. 
Details — 


March  1921.    Id.     (Id.) 


Sees. 
I. 


la. 
II. 


[II. 


VI 


Xa. 


Xb. 


Xd. 


Xe. 


Infantry  (Regular  Army).  1913. 
(Reprinted,  with  Amendments 
published  in  Army  Orders  up 
to  Dec.  31,  1915).    6d.    (bd.) 

Mounted  Infantry.  1912.  6c?.  (5c?.) 

Cavalry  (Regular  Army).  1914. 
3c?.    (M.) 

Army  Service  Corps  (Regular 
Army).  1913.  (Reprinted, 
with  Amendments  published 
in  Army  Orders  up  to  Dec.  31, 
1915).    6c?.    (<od.) 

Royal  Army  Medical  Corps 
(Regular  Army).  1914.  'Id.  (2d.) 
IX.  R.M.  Academy ;  R.M.  and  Staff 
Colleges  ;  Garrison  Staff  and 
Schools  of  Instruction  ;  Mili- 
tary Prisons,  Detention  Bar- 
racks and  Military  Provost 
Staff  Corps.  (Regular  Army.) 
1914.  2d.    (2d.) 

Engineer.  General.  Fortress, 
Survey,  Railway,  and  Depot 
Units.  Peace  and  War,  (Re- 
gular Army.)    1914.    2c?.    (3c/.) 

Field  Troop  (Regular  Army). 
1912.     2c;.     (2d.) 

Divisional      Signal 
(Regular  Army). 
(2c?.) 

Signal     Company 
(Regular   Army). 


Company 
1914.      2d. 

(Wireless) 
1912.      2d. 


x/. 


Xk. 


XL 


(2d.) 
He 


leadquarters  Signal  Units 
(Regular  Army).  1914.  2d. 
(2d.) 

Signal  Company  (Cable)  (Re- 
gular Army).    1912.   2<;.    (2d.) 

Signal  Squadron  (Regular 
Army).     1914.     2d.     (2d.) 

Signal  Troop  with  Cavalry 
Brigade  (Regular  Army). 
1912.     2d.    (2d.) 

Signal  Troop  with  a  Cavalry 
Brigade  not  allotted  to  a 
Cavalry  Division  (Regular 
Army).     1914.     2d.     (2</.) 


Sees. 
XI 


Xm. 
Xn. 
Xla. 


Xlb. 


XIc. 


Xld. 


Signal  Company  (South  Africa). 
(Regular  Army).  1912.  2c?.  (2c?.) 

Bridging  Train  (Regular 
Army).     1912.     2d.     (2d.) 

Field  Squadron  (Regular 
Army).     1914.     2c?:     (2d.) 

Horse  Artillery.  Q.F.  13-pr. 
(Regular  Army.)  1913.  9d. 
(8d.) 

Field  Artillery.  Q.F.  18-pr. 
(Regular  Army.)  1914.  9rf. 
(8d.) 

Field  Artillery.  Q.F.  4-5-in. 
Howitzer.  (Regular  Army.) 
1913.  (Reprinted,with  Amend- 
ments up  to  Aug.  1,  1914). 
9c;.    (Sd.) 

Reserve  Brigades  with  Q.F.  18- 
pr.  Equipment,  Horse  and 
Field  Artillery,  Staff  and 
Dep6ts,  Riding  Establishment, 
School  of  Gunnery  (Horse 
and  Field),  and  Mounted  Band. 
(Regular  Army.)  1914.  6d. 
(6d.) 

Mountain  Artillery  with  B.L. 
2  •75-in.  Equipment.  Mountain 
Battery  and  Ammunition  Col- 
umn. Mule  Transport.  (Regu- 
lar Army.)  1914.  Provisional. 
ed.    (bd.) 

Royal  Garrison  Artillery  (Reg- 
ular Army).  1914.  2s.  Qd. 
(Is.  lid.) 

Royal  Garrison  Artillery,  Siege 
Artillery,  Movable  Armament, 
and  Machine  Guns  in  Arma- 
ments.   1913.     Is.    (10d^ 

Camel  Corps  School,  Egypt 
(Regular  Army.)  1914.  2c?. 
(2c?.) 

Special  Reserve.  1913.  4d.  (4d.) 

Officers  Training  Corps.  1919. 
Ic?.    (1<;.) 

Practice  Batteries  and  Drill  Guns  (Fixed 
Mountings)  of  the  Royal  Garrison 
Artillery.  (Part  2,  Secns.  Xlla.  and 
XVI.,  and  Part  3.)  1909.  Is.  Bd. 
(Is.  2d.) 


Xle. 


Xlla. 


Xllb. 


XV. 


XVI. 
XVII. 
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Equipment  Kegulations — continued. 

Parts.     Territorial  Force.     1914.     Qd.    (6ei) 
Ditto.     Details  :— 

Sec.  IX.     Artillery.    1912.  {Out  oj  print) 

Ditto.     Amendments.     April  1912 ;  Feb.  1914.     Each  Id    (Id.) 

Sec.  X.     Engineer.     1912.    3d     (3d.) 
Amendments  to  Part  1.    Feb.  1916.    Id.     (Id.) 

Amendments  to  Part  2.    Feb.,  July  (two  issues),  Aug.  1914.     Each  Id.    (Id.) 
Amendments  to  Parts  1,  2,  and  3.    Nov.  1913.     Id.    (Id.) 
Amendments  to  Parts   1,    2,    and    3.      March,    July    1913 ;    April,    Aug.    1914. 

Each  2d.    (2d.) 
Amendments  to  Parts  1,  2,  and  3.     Sept.  1920.     2d.     (2d.) 
Amendments  to  Parts  1,  2,  and  3.     -Dec.  1920.     3c?.     (3d.) 
Amendments  to  Parts  1  and  2.     Dec.  1920.     3c?.     (3d.) 
Amendments  to  Part  2,  Sec.  XVII     Feb.  1920.     Id.     (Id.) 

EXAMINATION  FAFEB.S.     (All  ptiblished  papers  of  which  the  dates  are  omitted 
are  out  of  print) : — 
Qualifying  Certificates.    Sept.  1905  ;   March  1906  ;  Sept.  1909  ;   March,  Sept.  1910  ; 

March,  Sept.  1911 ;  March  1912.    Each  6d    (bd.) 
Entrance :    R.M.    Academy ;    R.M.    College ;    Indian  Army  College,  Wellington. 

Nov.-Dec.  1915.     Is.     (lOrf.) 
Entrance     E.M.  Academy;   E.M.  College;    Indian  Army  College,  Quetta.    Cadet- 
ships  in  the  Royal  Navy  (Special  Entry).     March  1918.     6d.    (6rf.) 
Entrance:  R.M.  Academy;  R.M.  College  ;  Royal  Air  Force.   Nov.  1919.    2s    (Is.ld.) 
Entrance  :   Royal  Military  Academy ;  Royal  Military  College  ;   Royal  Air  Force. 

Supplementary  First  Appointments  in  the  Royal  Marines.     Cadetships   in  the 

Royal  Navy  (Special  Entry).     June  1920.    2s.     {Is.  Sd.) 
R.M.  Academy,  Fourth  Class  ;  R.M.  College,  Fourth,  Third,  and  Second  Divisions, 

July,  Dec.  1904;  June  1905.     Each  Is. 
R.M.  Academy,  Fourth  Class;    R.M.  College,  Senior  Division.    Dec.  1905;  June, 

Dec.  1906 ;  July,  Dec.  1907.    Each  Is. 
Staff  College.    Admission.    July.  1911 ;  June-July  1912  ;  June-July  1913.    Each  Is. 

(6d.) 
Officers  for  Promotion.     Dec.  1912;    May  and  Dec.  1913;    April  1914.     Each  Is. 

^    Oct.  1920.     Is.  6d.    (Is.  2d.) 
Militia,  Imperial  Yeomanry,  and  University  Candidates.     Oct.  1906.    Is. 
Officers  Training  Corps  : — 

Cadets  of  the  Senior  Division.    Certificate  A.    Dec.  1908.    6c?.    (6d.) 

Cadets  of  the  Junior  and  Senior  Divisions.     Certificates  A  and  B.    Spring  of 
1909  ;  May,  Nov.  1911 ;  March,  Nov.  1912 ;  March  1914.     Each  Gd.     (6c?.) 
Foreign  Languages.     Modern.    June  1919.     Is.     (lid.)  ■  Jan.  1920.    3.?.    (2s.  2d.) ; 

June  1920.     2s.     (Is.  7d.) 

FAMILY  AliliOWANCE.    See  Pay  for  Soldiers  and  Separation  Allowance. 

FIELD  ALLOWANCE  to  the  Commander  of  an  Army  and  to  the  Commander  of  an 
Army  Corps  or  Group  of  Divisions  ;  Promotion  of  Lieutenants  of  the  Army 
Veterinary  Corps,  Special  Reserve,  and  Territorial  Force  ;  Bounty  to  Soldiers. 
Special  Army  Order,  June  20, 1916.     Id.     (Id.) 

FIELD    ALMANAC.     1918.     Id.    (Id.) 

FIELD  SERVICE  MANUALS:— 

Ammunition  Column.     Divisional.     New  Armies.     1916.    3c?.    (3d.) 
Artillery.     Heavy  (B.L.  60-pr.)  Battery  and  Ammunition  Column.    Expeditionary 
Force.    1916.    3d.    (3d.) 
Ditto.       Horse.     Brigade.     13-pr.  Q-F.     1908.    3d.    (3d.) 
Cavalry  Regiment.     Expeditionary  Force.     1913.    3c?.    (3d.) 
Engineers.     Bridging  Train.        Expeditionary  Force.     1915.    3d    (3c?.) 
Ditto.  Field  Company.       Expeditionary  Force.     1915.     3d.    (3d.) 

Ditto.  Field  Squadron.       Expeditionary  Force.     1914.     3d.    (3d.) 

Ditto.  Works  Company.    Expeditionary  Force.     1910.     3d.    (3d.) 

Headquarters  Units.    Expeditionary  Force.     1911.     3c?.    (3d.) 
Infantry  Battalion.    Expeditionary  Force.     1914.    3c?.    (3c?.) 
Infantry  (Mounted)  Battalion.    Expeditionary  Force.     1913.     3c?.    (3d.) 
Medical  Service.     Army.     Expeditionary  Force.     1914.    3c?.    (3c?.) 
Signal  Service.    Signal  Company  (Cable).     Expeditionary  Force.     1913.     3c?.    (3d) 
Ditto.  Ditto.  (Divisional).  Expeditionary  Force.  1915.  3c?.  (3o?.) 

FIELD  SERVICE  POCKET  BOOK.  1914.  (Reprinted,  with  Amendments, 
1916).  Is.  (lie?!);  Addendum  No.  1.  Shortened  Form  of  Service  for  the  Burial 
of  the  Dead.     Id.     (Id.) 

FIELD  SERVICE  REQULATIONS  :— 

Part    I.    Operations.     1909.     (Reprinted,  with  Amendments,  1914).     6c?;     (6d.) 
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Field  Service  Begriilations — continued. 

Part  II.    Organization  and  Administration.      1909.     (Reprinted,  with  Amendments 

to  Oct.  1914).     \s.    (lOrf.) 
Ditto.     Amendments,  April  1916.     \d.    (Irf.) 

Ditto.    Addendum,  Jan.  1917,  for  the  guidance  of  Troops  operating  in  France  and 
Belgium.      Duties  and  Responsibilities    of    the    Quartermaster-General,    the 
Director-General  of  Transportation,  and  the  Genei'al  Officer  Commanding  Lines 
of  Oommunicatiou  Area.     Id.    (IdJ) 
Ditto.    Additions  and  Oorrections,  March  1917..   Duties  and  Responsibilities  of  the 
Engineer-in-Ohief  and  of  Chief  Engineers  ;  &c.     Id.     (Id) 
FINANOIAIi  INSTRUCTIONS  IN  BEIiATION  TO  ARMY   ACCOUNTS. 
1910.    (Reprinted,  with  Amendments  to  Oct.  1,  1917).     (Out  of  print.')    6d.    (5d) 
FIRE  MANUAL.     ARMY.     1918.     2d.     (3d.) 

FOREIGN  LANGUAQES.     STUDY  OF.     Regulations.     1920.     2d.    (2d.) 
FOREIQ-N  PRESS.     Supplements  to  the  Daily  Review  of  the  :— 

Economic.     Fortnightly,  commencing  with  that  of  Aug.  20,  1918,  to  Aug.  12, 1919. 

Each  Qd.    (6rf.) 
Medical  (Compiled  by  the  Medical  Research  Committee).    Monthly,  commencing 

with  that  of  June  1918  to  April  1918.    Each  Is.    (lOd.) 
Political.     VoL  VII.    Weekly,  Aug.  9, 1919. 

Sec.     I.    No.  1.     Central  Europe.     Qd.     (6d.)  (Out  of  print) 

Sec.   II.     No.  1.    East  and  North-East  Europe.     Gd.     (6d.)  (Out  of  print) 

Sec.  IV.    No.  1.     Western  Europe.     6d.    (6c?.)  (Out  of  print) 

Sec.    V.    No.  1.     America  and  the  Pacific.     6c?.    (6c?.)  (Chit  of  print) 

Reconstruction.      Fortnightly,  commencing  with  that  of  Aug.  13,  1918,  to  July  30, 

1919.     Each  6c?.    (6^.) 
Technical.     Fortnightly,  commencing  with  that  of  May  28,  1918,  to  Aug.  4,  1919- 

Each  6c?.    (6c?.) 
Index  to  the   Economic   and   Reconstruction  Supplements.      May  to   Nov.    1918 

Is.    (lid.) 
Index  to  the  Medical  Supplement.    Vol.  1.,  Jan.  to  Dec.  1918.     1^.    (10c?.) 
Ditto  Ditto  Vol.  11. ,  Jan.- April,  1919.     Is.    (lOd.) 

Index  to  the  Technical  Supplement.    Vol.  I.,  July  to  Dec.  1918.    6c?.    (6d.) 
FORTIFICATION.       PERMANENT.       For     the     Imperial     Military     Training 
Establishments  and  for  the  Instruction  of  Officers  of  all  Arms  of  the   Austro- 
Hungarian  Armv.     7th  Edition.     Translated.    As.    (2s.  lid.) 
FRANCE.    DISABLED  AND  DISCHARaED  SOLDIERS  IN.  See  Disabled. 
FRANCO-GERMAN    WAR,    1870-71.      Translated    from  the   German    Official 
Account : — 
First  Part — History  of  the  War  to  the  Downfall  of  the  Empire — 

Vol.  1  (Secns.  1  to  5).    Outbreak  of  Hostilities  to  Battle  of  Gravelotte. 

(OtU  of  print) 
Vol.  2  (Secns.  6  to  9).    Battle  of  Gravelotte  to  Downfall  of  the  Empire. 

(Ovt  oj print) 
Second  Part — History  of  the  War  against  the  Republic — 

Vol.  1  (Secns.  10  to  13).    Investment  of  Paris  to  Re-occupation  of  Orleans  by 

the  Germans.  £1  6s.  (18s.  6c?.) 
Vol.  2  (Secns.  14  to  18).  Events  in  Northern  France  from  end  of  Nov.  In 
North-west  from  beginning  of  Dec.  Siege  of  Paris  from  commencement  of 
Dec.  to  the  Armistice.  Operations  in  the  South-east  from  middle  of  Nov. 
to  middle  of  Jan.  £1  6s.  (19s.) 
Vol.  3  (Secns.  19  and  20).'  Events  in  South-east  France  from  middle  of  Jan.  to 
Termination  of  Hostilities.  Rearward  Communications.  The  Armistice. 
Homeward  March  and  Occupation.    Retrospect.    £1  lis.  6c?.    (£1  2s.  3rf.) 

Also  separately,  Sections  in  paper  covers,  and  Plans  unmounted: — 
Section. 

1.  Events  in  July.    Plan.    3s.    (2s.  2c?.) 

2.  Events  to  Eve  of  Battles  of  Worth  and  Spicheren.    3rd  Edition.     {Out  of  print) 

3.  Battles  of  Worth  and  Spicheren.     3rd  Edition.  (Out  of  print) 

4.  Advance  of  Third  Army  to  the  Moselle,  Ac.     2nd  Edition.  (Out  of  print) 
6.     Operations  near  Metz  on  15th,  16th,  and  17th  August.     Battle  of  Vionville — 

Mars  la  Tour.     2nd  Edition.  (Out  of  print) 

6.  Battle  of  Gravelotte— St.  Privat.  (Out  of  print) 

7.  Advance  of  Third  Army  and  of  Army  of  the  Meuse  against  Army  of  Chalons. 

(Out  of  print) 

8.  Battle  of  Sedan.  (Out  of  print) 

9.  Proceedings  on  German  Coast  and  before  Fortresses  in  Alsace  and  Lorraine. 

Battle  of  Noisseville.    General  Review  of  War  up  to  September.    4s.  6d. 
(3s.  4c?.) 

10.  Investment  of  Paris.    Capture  of  Toul  and  Strassburg.    6s.    (4s.  Gd.) 

11.  Events  before  Paris,  and  at  other  points  of  Theatre  of  War  in  Western  France 

until  end  of  October.    6s.  3c?.    (3s.  lie?.) 

12.  Last  Engagements  with  French  Army  of  the  Rhine.    Occurrences  after  fall  of 

Strassburg  and  Metz  to  middle  of  November.    4s.  6e?.    (3s.  5c?.) 

13.  Occurrences  on  Theatre  of  War  in  Central  France  up  to  Re-occupation  of 

Orleans  by  the  Germans.    6s.    (4».  6c?.) 


MILITARY  BOOKS,  published  by  Authority— ooniiwaie6i 

(As  to  prices  in  brackets,  see  top  of  pagre  2.) 

Franoo-Qerman  Wax— continued. 
Section. 

14.     Measures  for  Investment  of  Paris  up  to  middle  of  December.     4s.    (3«.) 
16.     Measures   for  Protecting  the   Investment  of   Paris  and   Occurrences  before 
French  Capital  to  commencement  of  1871.     2«.  6d.    (Is,  Wd.') 

16.  Proceedings  of  Second  Army  from  commencement  of  1871  until  the  Armistice. 

3s.  M     (2s.  Sd.) 

17.  Proceedings  ot  First  Army  from  commencement  of  1871  until  the  Armistice.  3s. 

(2s.  3d:) 

18.  Occurrences  on  South-eastern  Theatre  of  War  up  to  middle  of  January,  1871. 

Events  before  Paris  from  commencement  of  1871  to  the  Armistice.    8s.    (6s.) 

19.  Occurrences  on  South-eastern  Theatre  of  War  from  middle  of  January,  1871. 

Proceedings  in  rear  of  German  Army  and  in  Coast  Provinces,  from  Nov. 
1870  until  the  Armistice.    13s.  6d.    {^s.  8d.) 

20.  General  Retrospect  of  War  from  beginning  of  Sept.,  1870,  to  Cessation  of 

Hostilities.     Armistice  and  Peace  Preliminaries.    Roturn  of  German  Army 
and  Peace  of  Frankfort.     The  Occupation.     The  Telegraph,  Post,  Supply 
of  Ammunition,  Commissariat,  Hospital  Service,  Divine  Service,  Military 
Justice,  Recruitment,  and  Home  Garrisons.     Results.     6s.    (3s.  9rf,) 
Analvtical  Index.     Is.  6d,    (Is.  Id.) 
Plans— 
4.      Battle  of  Oolombey-Nouilly.    3d.    (3d.) 
6a.    Battle  of  Vionville — Mars  la  Tour.    Position  of  Contending  Forces  at  Noon.   3d. 


6b.    Battle  of  Vionville — Mars  la  Tour.     Position  of  Contending  Forces  from  4  to 

5  p.m.    3d.    (3d.) 
9a.    Battle  of  Sedan.     Position  of  Contending  Forces  towards  Noon.     3d,    (3d.) 
9b     Battle  of  Sedan.     Position  of  the  Germans  in  the  after: lOon  shortly  before  the 

end  of  the  struggle.     3d.     (3d.) 

See  also  Siegb  Operations. 

FRENCH    WORDS    AND     PHRASES    with    English    Pronunciation.       Short 

Vocabulary  of.    Notes  on  French  Measures.    Abbreviations  and  Terms  used  on 

French  Maps,  with  Euprlish  Equivalents.     Id.     (Id.) 

FUNDS,  ASSOCIATIONS,  SOCIETIES,  «&c.,  for  the  Assistance  of  Serving  and 

Ex-Service  Officers,  Men,  Women,  and  their  Dependants.    (Revised  1920).    2d.    (2d.) 

GERMAN  ARMY:— 

Cavalrv.     Drill  Regulations      1909.     3d.     (3d.> 

Electric  Light  and  Power  Work.    Notes  on.     1920.     Is.  6d.    (Is.  2d.) 
Foot  Artillery.     Drill  Regulations.     Part  IV.     The  Fight.     1909.    3d.    (3d.) 
Manoeuvres  Regulations.     1908.     3d.     (3d.) 
GERMANY.     The  Campaign  of  1866  in.     With  22  Plans  in  portfolio.     1872.     (Me- 
printed  1907).    6s.     (4s.  lOd.) 
Ditto.  Moltke's  Projects  for.     Is.    (lOd.) 

Ditto.  Moltke's  Correspondence  during.    Precis.    With  4  Plans.    Is.    (lOd.) 

GUJBRNSEY    AND     ALDERNEY   ROYAL     MILITIA.     Regulations.     With 

the  Militia  Laws  relating  to  the  Islands.     Provisional.     3s.     (2s.  2d.) 
aXJNS.    Handbooks  for  :— 

•303-inch  Hotchkiss  Machine      Provisional.     6d.     (od.) 

•303-inch  and  -SOS-incli    converted    Maxim   Machine   (Magazine   Rifle   Chamber), 
mounted  on  Carriages,  M.G.,  Infantry,  Parapet ;  Tripod  and  Cone  Mountings. 
1911.     (Reprinted,  with  Amendments,  1915).    9d.    (9d.) ;  Addenda.    Id.    (Id.); 
Amendments,     id.     (Id.) 
9'2-inch  B.L.  Howitz'er.     Sfarks  I  and  11.     1920.     3s.     (2s.  2d.) 
8-inch  B.L.  Howitzer.     Marks  VI- VIII.     7s.     (5s.) 

M.L.  6-inch  French  Mortars,  Marks  I,  II  and  III.    Laud  Service.     1920.    Is.   (lOd.) 
6-inch  B.L.  26-cwt.  Howitzer.     Mark  I.  (Jn  the  press) 

6-inch  B.L.,  Mark  XIX  Gun  on  Travelling  Carriage,     Land  Service.     1920.     4s. 

(3s.) 
2-76-inch  B.L.     Mule  Equipment.     3s.  Qd.    (2s.  7d.) 

60-pr.  B.L.     Marks  II  and  II*.  (Ai  the  press) 

18-pr.  Q.F.  and  Cartridges.     Field.  (In  the  press) 

18-pr.  Q.F.     Mark  IV.  (In  the  press) 

Stokes  3-inch  Trench  Mortar.     M.L      Land  Service.     1919.     Is.  6d.     (Is.  2d.) 
GUN  DRILLS  for:— 

2  •75-inch  B.L.  Gun,  Converted  Mark  1  and  Mark  I,  Carriage,  Mark  I.    Is.    (lOd.) 

3-75-inch  Q.F.  Howitzer,  Mark  I,  Carriage,  Mark  I.     Is.    (lOd.) 

6-inch  B.L.  Gun,  Mark  XIX,  Carriages,  Marks  VIII  and  VIIIa.     Is.    (lOd.) 

6-inch  B.L.  26-cwt.  Howitzer,  Mark  I,  Carriage,  Mark  I.    4d.    (5d.) 

13-pr.  Q.F.  Gun,  Marks  I  and  II.     Carriage,  Mark  I.     6d.     (6d.) 

18-pr.  Q.F.  Gun,  Mai'ks  I  to  11.     Carriages,  Marks  I**  to  II.     (With  Supplement 

for  Mark  I  Carriage).     6d.     (6d.) 
18-pr.  Q.F.,  Mark  IV.     Carriages,  Marks  III  and  III**.     4d.     (4d.) 
60-pr.  B.L.,  Marks  I  to  I**.     Carriages,  Marks  I  and  III.     6d.     (6d.) 
,    M.L.  Stokes  3-inch   Trench   Mortar  Equipments.     Land   Service,   1919.    (1920). 
1.?.  6d.    (Is.  2d.) 
See  also  Machine  Guns  ;   Musketry  Regulations,  Part  I ;  and 
Rifle,  Ross  Magazine. 
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FOREWORD. 

An  authoritative  series  of  analyses  of  the  commoner  food- 
stilffs,  such  as  are  sold  and  consumed  in  this  country,  has  long 
been  required.  It  is  true  that  a  large  amount  of  data  is  already 
in  existence  but  this  refers,  for  the  most  part,  to  foodstuffs  con- 
sumed in  other  countries  than  our  own.  The  need  became 
urgent  during  the  late  war  especially  when  the  Army,  in  common 
with  the  other  sections  of  the  community,  was  strictly  rationed. 
Owing  to  this  diversity  of  values  and  the  lack  of  a  common 
standard,  Captain  R.  H.  A.  Plimmer,  who  is  a  recognised  autho- 
rity on  analytical  technique,  was  directed  to  make  a  series  of 
analyses  for  the  use  of  the  Army  Medical  Authorities.  In  issuing 
this  report,  which  has  been  compiled  with  exhaustive  care  and 
for  which  great  credit  is  due  to  Captain  Plimmer,  it  is  felt  that 
it  may  be  of  value  to  other  branches  of  His  Majesty's  Services 
and  form  the  basis  of  a  common  standard  of  food  values. 

T.  H.  J.  GOODWIN,  Lt.-General, 
D.G.,  A.M.S. 
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INTRODUCTION. 


The  food  of  the  individual  consists  mainly  of  the  three  groups 
of  chemical  substances — ^protein,  carbohydrate  and  fat — as 
supplied  by  meat,  eggs,  fish,  bread,  fruit,  vegetables,  &c.  Water, 
salts  and  the  accessory  food  factors  are  also  necessary.  A 
sufficiency  of  salts  is  generally  present  in  the  ordinary  mixed 
diet,  and  extra  sodium  chloride  is  added  according  to  taste. 

The  energy  value  of  the  food  can  be  ascertained  by  the 
direct  method  of  combustion.  The  total  fuel  value  as  so  obtained 
is  erroneous  physiologically,  since  this  method  includes  in  its 
results  those  parts  of  the  food,  such  as  cellulose  or  fibre,  which 
are  not  digestible  and  utilisable  by  the  human  organism.  More 
accurate  physiological  energy  values  of  the  food  result  from  its 
calculation  from  the  chemical  composition  of  the  food-stuffs, 
especially  if  the  proper  factors  (see  below)  be  used.  Hence  the 
chemical  composition  of  the  food  becomes  the  basis  of  its 
energy  value. 

Very  little  attention  has  been  paid  in  this  country  to  the 
chemical  composition  and  energy  value  of  foodstuffs.  We  have 
the  valuable  books  by  Tibbies,  Hutchison  and  other  authors 
on  foods  and  dietetics  ;  also  the  useful  summary  by  McKillop 
on  food  values  ;  but  the  majority  of  the  food  analyses  are  by 
foreign  workers.  The  British  chemists  have,  however,  made 
numerous  analyses,  but  their  data  are  scattered  over  various 
journals  and  are  not  readily  available  for  reference.  Most  of 
the  chemical  analyses  quoted  in  text-books  on  foods,  dietetics 
and  physiology  are  those  of  Atwater  and  Bryant.  Their  Bulletin, 
No.  28  of  the  U.S.  Department  of  Agriculture,  corrected  14th 
April,  1906,  on  the  Chemical  Composition  of  American  Food 
Materials,  is  an  unique  compendium  of  analyses  and  energy 
values.  Numerous  analyses  of  each  kind  of  foodstuff  were  made, 
so  that  a  proper  average  might  be  given. 

It  was  with  the  idea  that  the  War  Office  (and  other  depart- 
ments of  the  Government)  should  possess  a  series  of  data  prepared 
in  this  country  from  the  food  in  common  use,  both  home-grown 
and  imported,  that  Sir  W.  H.  Horrocks  directed  the  following 
analyses  to  be  carried  out.  Such  a  complete  set  of  data 
as  those  of  Atwater  and  Bryant  could  not  be  obtained 
by  a  single  worker  in  the  limited  period  of  time  available, 
but  in  the  time  so  devoted  analyses  of  most  foodstuffs 
have  been  made ;  fewer  samples  were  necessarily  taken. 
The  aim  has  been  to  arrive  at  an  average  for  each  group 
of  foodstuffs,  such  as  beef  from  analyses  of  the  various  joints, 
bread  from  the  produce  of  various  bakeries,  fish  from  the  group 


of  white  fish,  &c.  In  the  cases  of  meat,  fish,  &c.,  the  joints  were 
separated  into  fat  and  skin  and  lean,  flesh  and  skin,  &c.,  and 
the  proportions  determined  so  as  to  calculate  the  whole.  Further, 
the  proportions  of  the  joints  of  the  carcase  have  been  ascertained 
so  that  the  composition  of  any  part  and  ultimately  of  the  whole 
animal  can  be  arrived  at.  (See  under  meat,  poultry,  fish,  &c.) 
The  analyses  are  thus  not  a  replica  of  those  of  Atwater  and 
Bryant,  but  may  rather  be  regarded  as  a  supplement. 

The  analyses  number  about  900,  it  is  perhaps  of  interest  that 
the  number  of  weighings  involved  were  over  20,000.  Each 
analysis,  in  so  far  as  material  was  available,  was  carried  out  in 
duplicate,  and  the  mean  figure  is  given.  This  part  of  the  work 
was  carried  out  single-handed,  except  for  the  groups  of  animal 
offal,  head,  pork,  &c.,  and  birds  ;  here  the  assistance  of  Mr.  A.  D. 
Husband,  A.I.C,  of  the  Rowett  Research  Institute  in  Animal 
Nutrition,  Aberdeen,  was  of  great  value.  The  preparation  of  the 
materials  for  analysis  has  been  performed  under  supervision  by 
Sergt.  A.  Lunn,  R.A.M.C.,  Private  P.  O.  Colville,  R.A.M.C,  and 
Sergt.  Lowson,  R.A.M.C,  of  the  Staff  of  the  Hygiene  Department 
of  the  Royal  Army  Medical  College,  and  also  of  Mr.  James 
Ironside  of  the  above  Research  Institute,  Aberdeen.  Without 
their  help  and  interest  in  this  work  it  would  have  been  difficult 
to  accomplish  the  scheme  attempted. 


ANALYSES  AND  ENERGY  VALUES  OF  FOODS. 


METHODS. 

The  methods  which  have  been  used  throughout  this  series 
of  determinations  have  been  those  in  general  use  and  described 
in  the  various  text-books  of  biochertiistry,  or  physiological 
chemistry,  and  of  food  analysis.  Modifications,  if  any,  have 
consisted  usually  in  some  slight  simplification  of  the  ordinary 
procedure,  so  as  to  ensure  as  rapid  an  analysis  as  possible. 

1.  Determination  of  Water  and  Ash, 

The  usual  procedure  was  adopted.  In  those  cases  in  which 
sodium  chloride  estimations  (excepting  fresh  meat,  fresh  fish,  (&c.) 
were  required,  the  ash  was  dissolved  in  dilute  nitric  acid  and  the 
chloride  estimated  by  Volhard's  method.  On  deducting  this 
quantity  there  remains  "  other  ash."  Detailed  analyses  of  the 
ash  were  not  made. 

2.  Determination  of  Sodium  Chloride. 

The  determination  of  sodium  chloride  in  foodstuffs  cannot  be 
effected  by  incineration  and  further  analysis  as  described  above, 
since,  on  ashing  these  substances,  sodium  chloride  is  volatilised. 

The  chlorides  are  most  conveniently  estimated  by  soaking  a 
weighed  quantity  of  the  finely  minced  material  (1-2  gm.)  in 
distilled  water  in  a  100  or  200  c.c.  measuring  flask  for  about 
12-18  hours.  The  chlorides  diffuse  out  of  the  tissue  in  this  time, 
the  volume  is  made  up  to  the  mark,  the  mixture  well  shaken 
and  filtered  into  a  dry  vessel.  The  chlorides  are  estimated  in  a 
known  volume  of  the  filtrate  by  Volhard's  method.  The  chloride 
is  calculated  as  sodium  chloride. 

3.  Determination  of  Acidity. 

Acidity  was  estimated  in  meat,  fruits  and  some  other  food- 
stuffs. The  data  so  obtained  are  not  in  all  cases  given  in  the 
following  tables.  It  is  customary  to  return  acidity  figures  as 
lactic  acid  in  the  case  of  meat,  as  malic  acid  in  the  case  of  fruits. 
The  acidity  of  meats  is  most  probably  due  to  acid  phosphates, 
and  its  amount  is  usually  very  small.  The  acidity  of  fruits  is 
variable,  and  the  data  are  interesting.  The  acidity  was  estimated 
by  soaking  a  weighed  quantity  of  material  in  water  and  some- 
times titrating  directly,  using  phenolphthalein  as  indicator  ;  in 
other  cases,  after  making  up  to  a  volume  and  filtering. 
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4-  Determination  of  Protein, 

Proteins  may  be  estimated  by  difference  in  certain  cases. 
They  are  most  commonly  estimated  by  calculations  from  the 
amount  of  nitrogen  as  determined  by  Kjeldahl's  method. 

Protein  has  been  estimated  here  by  calculation  from  the 
amount  of  nitrogen.  In  carrying  out  the  Kjeldahl  method,  it 
has  sufficed  to  heat  the  material  with  cone,  sulphuric  acid 
(30-25  c.c.)  and  about  0*25  gm.  of  copper  sulphate.  It  was  not 
necessary  to  add  potassium  sulphate.  The  oxidation  was  gener- 
ally finished  in  two  to  three  hours,  except  in  those  cases  in  which 
the  material  contained  a  great  deal  of  fat. 

Fats  and  very  fatty  materials  were  effectively  and  rapidly 
analysed  for  their  nitrogen  content  by  oxidising  the  residue 
remaining  from  the  ether  extract  of  the  fat  estimation. 

Calculation  of  the  Amount  of  Protein.     The  Protein  Factor. 

The  amount  of  protein  in  foodstuffs  is  ascertained  from  the 
amount  of  nitrogen  by  multiplying  it  by  the  factor  6-25.  This 
factor  is  derived  from  the  assumption  that  all  proteins  contain 
16  per  cent,  of  nitrogen,  i.e.  V/. 

This  figure  is  correct,  or  nearly  correct,  for  the  proteins  of 
the  muscular  tissues  of  animals,  birds,  fishes,  but  it  is  not  correct 
for  proteins  of  other  sources.  Thus,  caseinogen,  the  chief  protein 
of  milk,  contains  15*67  per  cent,  of  nitrogen,  and  the  correct 
factor  is  6-38.  This  factor  is  now  most  frequently  used  for  the 
proteins  of  milk.  It  is  used  here  for  the  proteins  of  milk  and  its 
derivatives,  such  as  cheese. 

The  6-25  factor  is  erroneous  for  the  proteins  of  eggs,  both 
-white  and  yolk  (see  under  eggs). 

Vegetable  proteins  contain  more  nitrogen  than  animal  pro- 
teins ;  their  nitrogen  content  varies  from  16 '38  to  18-73  per 
cent.  It  has  been  suggested  that  different  factors  be  used  for 
different  vegetable  proteins,  e.g.  6  for  barley,  maize,  &c.,  5-7  for 
wheat,  rye,  &c.,  5-5  for  cottonseed,  nuts,  &c.,  but  the  suggestion 
has  never  been  adopted.  The  6-25  factor  is,  at  any  rate,  too 
high  ;    5*68  is  sometimes  used  for  wheat. 

Throughout  this  series  of  calculations  the  factor  5*68  has 
b)een  used  in  calculating  protein  in  materials  of  vegetable 
origin. 

On  the  Presence  of  Nitrogenous  Substances  other  than  Protein. 

Nitrogenous  substances  other  than  proteins  are  present  in 
the  tissues  of  animals  and  plants.  Alkaloids  do  not  come  into 
consideration  in  the  ordinary  foodstuffs.  These  nitrogenous 
constituents  are  generally  considered  to  be  waste  products,  not 
utilisable  by  the  animal. 

Detailed  chemical  analyses  (by  isolation  of  the  compounds) 
has  shown  that  creatine,  purine  and  other  bases  are  present  in 
muscular  tissue,  creatine  to  the  amount  of  about  0*5  per  cent. 


the  purine  and  other  bases  in  still  smaller  amounts.  Urea  and 
amino  acids  are  also  present.  The  amino  acids  are  the  con- 
stituents of  protein,  produced  in  the  ordinary  course  of  digestion 
for  the  assimilation  of  protein. 

Plant  tissues  have  been  found  to  contain  asparagine,  gluta- 
mine  and- various  amino  acids.  The  two  amides,  rather  than 
aspartic  and  glutamic  acids,  are  the  real  constituents  of  protein. 
Hence  in  the  case  of  plant  tissues  the  greater  part,  if  not  all, 
of  the  nitrogenous  substances  are  the  equivalent  of  protein  ; 
they  are,  in  fact,  assimilable  protein.  Usually  these  plant  sub- 
stances are  arbitrarily  excluded,  instead  of  being  included  ;  the 
animal  substances  are  included,  instead  of  being  excluded.  It  is 
doubtful  if  creatine  is  assimilated  ;  the  purine  bases  are  not 
assimilated,  but  excreted.  Sheep,  cattle,  &c.,  synthesise  creatine 
from  plant  food  ;  perhaps  man  has  the  same  power  of  synthesis. 
Total  nitrogen  has  therefore  been  regarded  as  entirely  protein 
in  this  series  of  analyses  and  no  deductions  made.  Deductions 
may  in  the  future  be  necessary  for  the  animal  extractives  only, 
as  creatine  and  the  bases  are  frequently  termed. 


5.  Determination  of  "  Fat  "  (Ether  Extract), 

This  determination  was  invariably  carried  out  by  Soxhlet's 
method,  using  ether  as  solvent.  No  other  method  is  possible 
in  a  long  series  of  routine  analyses. 

It  was  found  convenient  and  expeditious  to  allow  the  dried 
material  for  extraction  to  stand  in  ether  during  the  night  and 
to  proceed  next  day  with  the  continuous  extraction.  With  a 
small  electric  hot  plate  at  least  six  determinations  can  be  made 
at  the  same  time  ;   such  hot  plates  afford  also  other  advantages. 


6.  Determination  of  Carbohydrate. 

The  small  amount  of  carbohydrate  present  in  animal  tissues 
is  negligible.  The  polysaccharide,  glycogen,  is  known  to  be 
present  in  the  liver  and  heart  under  almost  all  normal  conditions. 
The  estimation  by  Pfiuger's  method  is  too  long  for  routine 
practice.  The  amount  of  glycogen  is  given  fairly  accurately 
by  difference ;  only  lactose  in  milk  is  generally  estimated  sepa- 
rately. 

The  carbohydrates  in  vegetable  foodstuffs  are  most  commonly 
glucose,  fructose,  cane  sugar,  maltose,  starch. 

The  two  monosaccharides  have  been  determined  together  as 
"  glucose  "  in  the  case  of  fruits.  Reducing  sugar  of  this  type, 
probably  maltose,  was  determined  in  bread.  Cane  sugar  was 
determined  in  fruits.  The  procedure  adopted  was  to  soak  the 
desired  weighed  quantity  of  material,  in  presence  of  i  per  cent, 
of  toluene,  in  water  in  a  measuring  flask  for  12  to  18  hours, 
complete  the  volume,  mix,  filter  and  determine  the  reducing  sugar 
by  Fehling's  volumetric  method.     Cane  sugar  was  subsequently 
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estimated  in  another  portion  of  the  filtrate  after  hydrolysis 
with  dilute  sulphuric  acid  ;  its  amount  was  represented  by  the 
increase  in  reducing  power  multiplied  by  47/50. 

There  is  no  satisfactory  method  for  the  routine  determination 
of  starch.     Its  amount  is  usually  represented  by  difference. 

7.  Determination  of  Fibre  or  Cellulose. 

The  amount  of  fibre  has  been  estimated  by  the  usual  method  ; 
2  per  cent,  acid  and  2  per  cent,  alkali  were  used  (see  Voelcker, 
"Analyst,"  1918,  43,  31). 

8.  General  Results  of  Analyses. 

In  all  cases  where  sufficiency  of  material  was  available  the 
analyses  have  been  performed  in  duplicate.  The  mean  of  the 
duplicate  figures  is  given  in  the  following  tables. 

Frequently  the  duplicates  have  not  been  as  close  as  desired  ; 
this  applies  most  particularly  to  the  analyses  of  meat  and  similar 
foodstuffs.  It  is  fairly  attributed  to  the  difficulty  of  preparing 
perfectly  homogeneous  samples  ;  it  is  not  possible  to  reduce 
meat,  &c.,  to  such  a  fine  state  of  division  by  means  of  a  small 
mincer  so  that  an  even  sample  always  results.  The  case  is  similar 
with  those  vegetables  which  are  tough.  Hence  the  analytical 
data  have  not  been  returned  to  more  than  one  place  of  decimals. 
The  small  loss  of  moisture  which  occurs  in  weighing  out  the 
samples  is  another  factor  to  be  considered. 

9.  Energy  Values. 

The  energy  value  of  the  foodstuffs  has  been  calculated  from 
the  analyses  of  protein,  carbohydrate,  fat  by  multiplication  with 
the  usual  physiological  factors,  namely,  4*1,  4*1,  9*3  respectively. 
These  factors  are  the  mean  of  those  obtained  on  a  number  of 
foods. 

Other  factors  have  been  put  forward,  but  not  yet  adopted. 
They  are  suggested  so  as  to  make  allowance  for  the  digestibility 
of  the  foodstuffs.  The  digestibility  of  mixed  foods  is  so  variable 
that  it  is  difficult  to  decide  upon  suitable  other  factors.  If 
required,  it  is  better  to  deduct  say  one-tenth  from  the  total,  if 
digestibility  is  taken  into  consideration.  A  fuller  study  of  the 
"  biological  value  of  various  foods  "  is  really  necessary  before 
a  change  in  the  above  figures  is  made. 
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MEAT. 

Beef,  Veal,  Mutton,  Lamb,  Pork, 

Any  figure  for  the  food  value  of  the  flesh  of  the  ox,  sheep 
and  pig  can  only  be  an  approximate  one,  because  the  flesh  varies 
according  to  the  "  fatness  "  of  the  animal  at  the  time  of  its  use 
for  food.  The  deposition  of  the  fat  is  not  the  same  over  the 
whole  body,  so  that  the  joints  of  the  carcase,  as  usually  pur- 
chased, will  have  different  values,  e.g.,  back  and  leg.  A  more 
accurate  food  value  would  be  given  by  the  analysis  of  a  whole 
or  half  carcase,  but  such  a  quantity  of  material  is  too  great 
for  manipulation  in  a  small  laboratory.  The  small  purchaser 
requires  the  comparative  data  of  the  different  joints  ;  the  large 
purchaser  wishes  to  know  the  value  of  the  carcase  as  a  whole. 
Hence,  to  satisfy  the  needs  of  both,  and  to  get  some  repre- 
sentative food  value,  the  plan  adopted  was  the  following  : — 

Sections  representing  fair  samples  of  the  whole  joint,  and 
weighing  from  |-  to  i  lb.,  were  procured  from  all  the  joints  as 
usually  cut.  On  account  of  the  variation  in  the  fat  content, 
the  fat  and  skin  were  separated  from  the  lean,  and  the  pro- 
portions of  each  determined  by  weighing.  The  parts  were  then 
separately  analysed.  From  the  proportions  of  fat  and  lean  the 
figures  can  easily  be  calculated  for  the  whole  section.  With 
the  knowledge  of  the  separate  analytical  data  for  lean  and  for 
fat  and  skin,  the  value  for  any  other  proportion  than  the  one 
here  examined  can  be  calculated  in  the  same  way.  This  scheme 
of  calculation  from  the  separate  parts  assumes  that  lean  and 
fat  and  skin  have  always  the  same  composition.  The  assumption 
requires  numerous  analyses  of  the  lean  of  fat  and  thin  animals. 

A  rough  value  for  the  carcase  can  be  deduced  from  these 
figures. 

The  correct  value  for  the  carcase  is  only  obtainable  by  knowing 
the  weights  of  all  the  joints  into  which  the  carcase  is  cut,  since 
the  joints  as  cut  have  very  different  weights. 

The  amount  of  bone  in  these  sections  is  not  representative  of 
the  bone  in  the  whole  carcase,  but  it  is  known  that  the  bone 
of  an  animal  is  about  20  per  cent,  of  its  weight.  A  deduction 
of  one-fifth  can  therefore  be  made  for  the  whole  carcase. 

The  amount  of  bone  in  the  section  of  the  joint  as  used  here 
was  not  a  true  proportion,  since  it  was  only  desired  to  have  a 
fair  section  of  the  fleshy  portion. 

The  quantity  of  bone  in  the  forequarters  of  beef  was  ascer- 
tained from  Captain  C.  M.  Wills,  R.A.S.C.  The  flesh  of  the 
forequarters  was  used  for  making  sausages,  and  was  separated 
from  the  bone  for  this  purpose.  As  seen  from  the  figures  below, 
there  is  17 1  per  cent,  of  bone  in  the  forequarter.  A  sample  of 
the  mixed  meat  was  also  supplied  for  analysis  ;  the  analytical 
data  of  this  meat  are  very  near  the  analytical  data  which  have 
been  calculated  for  the  whole  forequarter. 

A  similar  proportion  of  bone  has  been  assumed  for  the  hind- 
quarter. 
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The  suet  (kidney  fat),  kidneys  and  thin  skirt  or  diaphragm 
are  generally  left  in  the  carcase  of  the  animal,  although  they  are 
sold  separately.  They  are  excluded  from  the  data  of  the  carcase, 
but  included  in  the  data  of  offal. 

The  head,  tail  and  other  parts  of  the  animal  are  also  used 
for  food.  Either  the  whole  or  half  of  these  parts  was  procured. 
They  were  prepared  for  analysis  in  the  same  way  as  the  sections 
of  the  joints,  i.e.,  meat,  fat  and  bone  were  separated,  their  pro- 
portions determined,  and  the  separate  parts  analysed. 

The  various  parts  of  the  offal  were  also  analysed,  after 
separation,  if  necessary,  into  fat  and  lean. 

The  weights  of  the  joints  in  the  various  carcases,  the  weight 
of  head,  tail,  &c.,  and  of  each  organ  in  the  offal,  have  been 
ascertained  through  the  kind  help  of  Mr.  A.  Aiken  of  Aberdeen  ; 
and,  further,  he  made  arrangements  for  determining  the  live 
weights  of  the  animals  before  slaughter,  and  the  weights  of 
each  part  of  the  animals  after  slaughter.  With  these  data  it  is 
possible  to  calculate  the  food  value  of  the  carcase,  head,  tail, 
whole  of  offal  and  ultimately  of  the  live  weights  of  the  animals. 
The  data  so  collected  enable  a  comparison  being  made  of  the 
food  value  of  the  ox,  sheep  and  pig,  both  of  live  weights,  carcase, 
offal,  &c.  As  stated  above,  the  food  value  depends  on  the 
"  fatness  "  of  the  animal. 

The  animal  with  the  highest  food  value  is  the  pig,  in  spite 
of  the  comparatively  lean  nature  of  the  parts  here  obtained  for 
analyses.  The  sheep  has  the  next  best  food  value,  very  close 
to  that  of  the  pig  ;  but  here  it  must  be  remembered  that  the 
sheep  was  very  fat  and  the  average  figure  is  likely  to  be  lower. 
The  average  value  of  mutton  is  probably  nearer  the  figure  as 
now  obtained  for  the  ox. 

These  data  represent  only  the  food  value  ;  the  commercial 
value  of  the  animals  will  also  depend  upon  the  value  of  the 
skin,  tallow  fat  and  other  parts  of  the  waste. 

The  various  data  are  given  in  the  following  order  : — 

(i)  Proportions  of  parts  in  live  animal,  carcase,  head,  tail, 
offal,  &c. ;  fat  and  skin  and  lean  in  sections  of 
joints,  heart  and  other  parts  of  offal. 

(2)  Analytical  data  and  corresponding  energy  values. 

(3)  Analytical  data  calculated  for  parts  in  sections  of  joints, 

o&l,  tongue,  head,  tail,  carcase,  whole  animal. 

Note  on  the  Food  Value  of  Meat. 

The  proper  basis  of  the  food  value  of  meat  should  be  of  the 
lean.  This  part  of  the  meat  is  eaten  by  all  people,  and  it  suffers 
very  little  loss  during  cooking.  The  amount  of  fat  in  meat  is 
diminished  during  cooking,  and,  further,  individual  taste  may 
discard  the  whole  or  part  of  it.  The  fat  content  is  thus  indeter- 
minate for  the  individual,  and  it  is  not  possible 'to  give  a  figure 
for  the  energy  value  of  meat  as  eaten.  A  minimum  calorie  value 
is  that  of  the  lean. 


By  the  ordinary  routine  method  of  analysis  no  discrimination 
is  made  between  the  flesh  of  the  different  animals.  Modern 
biochemistry  is  beginning  to  insist  upon  the  nature  of  the  amino 
acid  content  of  the  protein,  i.e.,  upon  the  quality  of  the  protein. 
It  is  not  known  whether  the  meat  of  different  animals  has  the 
same  composition  in  amino  acids,  ndr  is  it  known  whether  fore- 
quarter  meat  differs  from  hindquarter  meat,  or  the  meat  of 
young  and  old  animals.  The  eye  and  palate  can  detect  the  poorer 
qualities  of  meat.  These  contain  more  gristle  and  elastic  tissue  ; 
it  is  known  that  the  protein  of  elastic  tissue  differs  from  other 
proteins  in  composition.  The  quality  of  such  a  protein  and  also 
gelatin  is  not  so  good  physiologically  as  that  of  muscle  protein. 

Biochemical  methods  are  not  sufficiently  advanced  for  deter- 
mining all  the  amino  acids  in  proteins,  but  a  certain  number 
can  be  determined  with  fair  accuracy.  Such  analyses  are  very 
lengthy  and  not  suitable  for  the  routine  analyses  which  gives 
the  energy  value.  Analyses  of  this  nature  are  being  carried 
out  in  connection  with  research  on  animal  nutrition.  These 
data  will  give  a  better  index  of  the  real  food  value  of  meat. 
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BEEF. 

The  joints  of  the  carcase,  as  it  is  usually  cut  for  consumption 
consisted  of  frozen  Argentine  beef  as  supplied  for  Army  use  in 
19 17.  This  beef  was  of  first-rate  quality,  very  similar  to  prime 
Scotch  beef  ;  it  differs  mainly  in  flavour. 

The  offal  was  derived  from  recently  slaughtered  cattle. 
Except  the  tripe,  these  organs  were  exactly  in  the  same  condition 
as  on  removal  from  the  animal.  The  tripe,  stomach  (rumen  and 
reticulum)  and  tripe-head  (omasum)  were  cleaned  and  as  sold 
for  consumption  ;  the  yearning  (abomasum)  and  gussie  (rectum) 
were  not  thus  prepared,  but  the  food  residues  and  adhering  fat 
were  removed  before  analysis.  Only  the  muscular  coat  of  the 
gullet  is  edible  matter,  and  allowance  was  made  for  the  interior 
waste.  The  organs,  such  as  the  heart,  were  separated  from 
adhering  fat,  but  each  was  analysed  and  the  value  for  the  whole 
organ  as  present  in  the  body  was  calculated. 

Analyses  of  tallow  fat,  the  fat  of  the  abdomen*  adhering  to 
the  intestines,  and  of  the  testis  were  also  made.  These  parts  are 
not  usually  consumed,  and  these  data  are  not  included  in  the 
final  calculations. 

The  head,  tongue  and  tail  were  again  taken  from  different 
animals  recently  slaughtered.  Half  a  head  was  obtained  and 
separated  into  bone,  meat,  &c.,  for  analysis. 

.The  tongue  was  also  separated  into  its  various  parts.  The 
tail  was  separated  into  its  lean  and  fat,  the  remainder  was  boiled 
and  the  extract  analysed. 


OX. 
Proportions  of  Parts. 


Live  Animal. 

Half  Carcase. 

Per- 

Per- 

Lb.    centage. 

Lb. 

centage. 

Carcase 

Head           

Offal            

467 

53-0 

Forequarter 

.   142 

54-2 

19 

76-25 

1-75 

2  •  2 
8-6 

0-2 

Hindquarter 
Total  ... 

.   120 

45-8 

Tail 

.  262 

100 'O 

Tongue       

8 

0-9 

572-0 

64-9 

Waste- 

Blood      

19 

Fat  (Tallow)       ... 

38 

Forequarter  Joints. 

Feet  (4) 

14 

Hide        

59 

Brisket 

•     14 

9.9 

Intestines 

24 

Chuck 

.     38 

26-8 

Clod  (fat)    ... 

2 

1-4 

154 

17-4 

Fore  rib      ... 

.     19 

13  H 

Loss^— 

Middle  rib 

.     13 

9-1 

Blood,   food  resi- 

Shin 

..       9 

6-3 

dues   and     water 

Shoulder     ... 

•     43 

30-3 

on  evaporation  ... 

156 
882 

17-7 

Sticking 

Total  ... 

4 

2-8 

Total 

100 -o 

..   142 

100 -o 
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Proportions  of  Parts — continued. 


Hindquarter  Joints. 


Fillet  

Flank  (thin) 

Leg  

Rump  steak 
Silverside    ... 
Sirloin 
Topside 

Total 

Ojfal. 
Diaphragm — 

Thick  skirt 

Thin  skirt 

Gullet      

Heart 

Kidneys... 

Liver 

Lungs      ... 

Spleen     ... 

Suet 

Trachea  

Tripe — 

Omasum  or  head 

Rumen  or 

stomach 

Abomasum  or 

yearning 

Rectum  ... 
Heartbread  or 

kernel 
Pancreas  or  collop 
Thymus    or    sweet- 
bread 

Total 


Lb. 
5 

14 
16 

14 
26 

30 
15 


Per- 
centage. 
4-2 
II-7 

13-3 

II-7 
21  '7 
25-0 

12-5 


Head. 


120 


1-25 
I  "OO 

0-50 

3-50 
1-50 

lO-OO 

5-00 

0-50 

i8-oo 

0-50 


100  •  I 


1-6 

1-3 
0-7 
4-6 

2*0 

I3-I 
6-7 
0-6 

23-6 
0-7 


8- 00  10 '5 

iS'OO  23-6 

2-25  3-0 

4-75  6-2 

0-50  0-6 

0*50  0'6 

0'50  0-6 


Bone 
Brain 
Cheeks  (2) 

Total 


Bone 

Fat 

Lean 


Per- 

Lb. 

centage. 

13 

54-2 

I 

4-2 

10 

41-6 

24 

100 -o 

I  Cheek, 


Total 


0-5 
1-5 
1-5 

14-3 
42-9 
42-9 

3-5 

100 -I 

Tail. 


Bone 

Fat 

Lean 


Total 


0-5 
o'3 
0-9 

29-4 

17-7 

52-9 

1-7 

100 -o 

76*25    100 'O 


Tongue. 


Cartilage    . . . 
Root 

Sublingual  gland 
Tongue  proper 
Skin 

Total  ... 


o-i 

4-8 
o*i 

2-0 

0-4 


1-4 
64-9 

1-4 
27-0 

5-4 


7-4     100 • I 


Proportions  of  Fat  and  Lean  in 
Brisket. 

Per- 
Gm.      centage. 
(i)  Fat  and  skin    ...   165  50 '8 

Lean 

Total  ... 

(2)  Fat  and  skin 
Lean     ... 


Fore  Rib. 
Fat  and  skin 
Lean 

Total  ... 


160 

49-3 

325 

IOC  I 

128 
320 

28-6 
71-4 

448 

100 'O 

ib. 
90 
205 

30*5 

69-5 

295 

100 -o 

Sections  of  Forequarter  Joints. 
Shoulder. 

Per- 
Gm.     centage. 
Fat  and  skin          ...     25  13  "5 

Lean  160  86-5 


Total 


...    185  lOO'O 


Sticking. 


Fat  and  skin 
Lean 

Total  ... 


145 

242 

387 


37-5 
62'5 

100 'O 


i6 


Proportions  of  Fat  and  Lean  in  Sections  of  Hindquarter  Joints. 


Fillet, 


Silver  side. 


Fat  and  skin 
Lean 

Gm. 
...     6i 

...    122 

Per- 
centage. 

33-3 
66-7 

Fat  and  skin 
Lean 

Total  ... 

Fat  and  skin 

Gristle 

Lean 

Total  ... 

(i)  Fat  and  si 
Lean     ... 

Total  ... 

(2)  Fat  and  si 
Lean     ... 

Total  ... 

Gm. 

•.•     34 
...   184 

...    2X8 

Per- 
centage. 
15-6 

84-4 

Total  ... 

...    183 

steak. 
...   100 
...   131 

100 -o 

100 -o 

Rump 

Fat  and  skin 
Lean 

43-3 
56-8 

Leg, 

...     65 
...     21 
...   197 

23-0 

Total  ... 

...  231 

100 -I 

7*4 
69-6 

side. 

-     57 
...   100 

36-3 
63-7 

...  283 

100 -o 

Top 

Fat  and  skin 
Lean 

Sirloin. 

dn    ...     48 

...   117 

Total  ... 

-  157 

100 -o 

29-1 

[thin). 

..     29 
..  217 
..   118 

8.0 
59-6 
32-4 

70-9 

Flank 

...   165 

:in    ...     75 
...   147 

loo-o 

Bone 

Fat  and  skin 

Lean 

33-8 
66-2 

Total  ... 

..  364 

lOO'O 

...  222 

100 'O 

Proportion  of  Bone  in  Forequarter. 


No.  of 

Lbs. 

Bones. 

Bones. 

Carcases. 

Marrow. 

Small. 

Marrow. 

Small. 

1,316 
1,4.09 
1,638 

245,004 
262,260 
302,021 

Lbs. 
12,218 

13.047 
14,980 

Lbs. 
31.333 
32,715 
37,779 

Percentage. 

5 

Percentage 

4.363 

809,285 

40,245 

101,827 

12-5 

i7'5 

Lean 
Fat 


Total 


Lean 
Fat 


Interior 
Skin,  &c. 
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Proportions  of  Lean  and  Fat  in  Offal. 
Heart.  Tripe.     Rumen. 


Per- 
Gm.    centage. 
56  53-3 

49  46-7 


105 


Heartbread. 
...   140 
...   i6o' 


Total  ... 


Testis. 
...  260 
...   127 


Total  ... 


Gullet. 
Internal  waste       ...   121 
Muscular  coat        ...  274 


Total  ... 


395 


Lean 
Fat,  &c. 


Pancreas. 
...  364 
...  148 


Total  ... 


...  512 


100 -o 


46-7 
53-3 


...    300  lOO'O 


67-2 
32-8 


...    387  lOO-O 


30 '6 
69-4 


71-0 
29*0 


Glandular  portion 

Honeycomb  portion 
(Reticulum) 

Non-glandular  por- 
tion 

Muscular  portion  ... 

Total 


Per- 
Lbs.  centage. 
7.5       66-7 

0-75       6-7 

I • 00       8-9 

2-00       17-8 


II '25   100 -I 


Edible 

Fat 

Waste 


A  bomasum. 

Gm. 

309 

498 

141 


Total  ... 


948 


32-6 

52-5 
14-9 

100 -o 


Rectum, 


Edible 

Fat 

Waste 


...1.289 

65-2 

-    539 

27*3 

...    148 

7-5 

Total 


...1,976        loo-o 


[b  16295T) 
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Fat  and  skin 

Lean 
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VEAL. 

The  various  parts  of  the  calf  were  all  obtained  from  recently 
killed  animals,  but  they  were  not  derived  from  the  same  animal. 
The  whole  procedure  adopted  was  similar  to  that  with  the  ox. 
The  main  difference  between  the  ox  and  calf,  as  used  for  fobd^ 
is  that  fewer  joints  are  cut  from  the  carcase  and  the  foot  is 
generally  eaten.     The  tongue  is  not  separated  from  the  head. 

In  carrying  out  the  analyses  of  the  head  and  foot,  the  bone 
was  ultimately  extracted  with  boiling  water  and  the  extract 
analysed.  The  tail  was  boiled  in  water  before  analysis,  the  meat 
then  removed  and  analysed,  and  subsequently  the  extract  which, 
on  cooling,  solidified  to  a  jelly. 

Veal  chiefly  differs  from  beef  in  containing  less  fat  in  the 
muscular  tissue  ;  the  difference  in  the  lean  is  not  shown  by  the 
ordinary  chemical  analysis. 

CALF. 
Proportions  of  Parts. 


Live  Animal.           Per- 
Lb.   cent age. 
Carcase       ...         ...     91-80     50-4 

Head           iO"75       5'9 

Ofial            14-75       8-1 

Tail             ...         ...       0-25       o-i 

Off 

Diaphragm — 

Thick  skirt 

Thin  skirt 
Gullet 
Heart 
Kidneys 
Liver 
Lungs 
Spleen 
Suet 
Trachea 
Tripe — 

Rumen*  (stoma 

al. 

ch] 

Oz.     c 

6 

7 

4 
21 
II 
50 
32 

6 
16 

0'75 

44 
15 

9-5 
5-75 
2-5 
2-5 

3-25 

Per- 
centage^ 

2-5 
3-0 

1-7 

8-9 

4-7 

117-55 

64-5 

Waste- 
Blood      6-00 

Fat  (tallow)        ...       i-oo 

Feet         5-00 

Hide        8-00 

.    Intestines           ...       4-25 

13-5 
2-5 
6-8 
0-3 

i8-6 
6-3 

24-25 

13-3 

Abomasum* 

(yearning)      ... 
Rectum* 
Heart  bread  or  kernel 
Pancreas  or  collop 
Thymus    or    sweet- 
bread     ... 

Total 

Hindquat 

Bone           

Marrow 

Meat            

Total 

Loin. 

Bone            

Meat            

Total 

Loss — 

Blood,  food   resi- 
dues, and  water 
on  evaporation       40-20 

22-1 
99-9 

4-0 

2-4 
i-i 
i-i 

Total               ...  182-00 

^   4 

236-25 

40-5 
41-0 

i8'5 

Half  Carcase. 
Forequarter           ...     18-6 
Hindquarter           ...      18 -8 
Loin            8-5 

'ter. 
Gm. 
8 

4 

277 

2-8 

1-4 
95-8 

Total              ...     45-9 

100 -0 

289 

16-1 
83-9 

100 -0 

Forequarter. 

Gm. 
Bone            60 

Meat            ...          ...   312 

Total                ...  372 

Gm. 
21 
147 

168 

12-5 

87-5 

100 -o 

*  With  attached  tallow  fat  (waste). 
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Proportions  of  Parts — continued. 


Half 

Head. 

Per- 

Lb. 

centage. 

Bone 

2-2 

44*9 

Bone 

Brain 

I-I 

22-5 

Meat 

Cartilage    ... 

O-I 

2-0 

Cheek 

...       0-8 

16-3 

Total 

Tongue 

...       0-3 

6-1 

Tongue  root 

...       0-4 

8-2 

Total 

...       4-9 

lOO'O 

Bone 

• 

Marrow 
Meat 

Total  ... 

Tail. 


Gm. 

44 
58 


Per- 
centage. 
43-1 
56-9 


102 


Foot. 


Oz. 
9-5 

5-9 


100 -o 


59-8 

3-1 

37-1 


15 "9     100 -o 


Proportions  of  Fat  and  Edible  in  Offal. 


Thin  Skirt. 

Edible         39 

Skin  (waste)           ...     13 

75 -o 
25-0 

Thick  Skirt. 

Edible         ...         ...     99 

Skin  and  Tallow   ...     38 

72*3 

27-7 

Total               ...     52 

100 -o 

Total               ...   137 

100 -o 

• 

35-8 
64-2 

100 -o 

Tripe,  Ahomasum. 

Edible         ...         ...  272 

Fat          55 

Waste     49 

72-3 
I4'6 
I3-0 

Trachea. 

Gm. 

Edible         86 

Waste         154 

Total 376 

Tripe,  Omasum. 

Edible         430 

Food   residues  ...  880 
Tallow  fat          ...     55 

99.9 

31-5 
64-5 

Total 240 

87-3 

12-7 

4  ° 

Total  ...            1,365 

Tripe,  Rectum, 

Edible         159 

Fat              59 

Waste         11 

100 'O 

Tripe,  Rumen. 

Edible         ...            1,247 
Tallow  fat              ...  182 

69-4 

25-8 

4-8 

Total  ...            1,429 

100 'O 

Total 229 

100 'O 

(b  16295T) 
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MUTTON  AND   LAMB. 

All  parts  of  the  sheep  were  not  derived  from  the  same  animal. 

The  flesh,  or  carcase,  consisted  of  defrosted  New  Zealand 
mutton  as  supplied  for  Army  use  in  1917.  This  meat  was  of 
best  quality  and  contained  large  quantities  of  fat. 

The  amount  of  bone  in  the  sections  was  usually  very  low  ; 
the  mean  value  calculated  from  the  proportions  of  parts  was 
about  7  per  cent.  In  computing  the  energy  value  of  the  carcase 
another  10  per  cent.,  making  the  total  deduction  17  per  cent., 
can  be  fairly  deducted.     (See  amount  of  bone  in  beef.) 

The  other  parts  were  from  recently  killed  animals. 

Tripe  is  not  included  amongst  the  parts  of  the  offal,  as  it  is 
not  usually  eaten. 

In  the  case  of  the  sheep,  the  tongue  is  included  in  the  head, 
which  is  generally  purchased  complete. 

Lamb  is  usually  the  flesh  of  the  sheep  under  one  year  old. 
Except  in  flavour  and  greater  delicacy  of  the  flesh,  which  is 
less  fat,  there  is  little  differeiace  between  the  old  and  young 
animals. 

The  analyses  of  lamb  have  been  restricted  to  the  parts  of 
the  carcase,  so  as  to  obtain  a  comparison  between  the  flesh  of 
mutton  and  lamb.  The  same  joints  are  cut  and  the  proportions 
of  the  parts  are  the  same  as  in  mutton.  Defrosted  New  Zealand 
lamb  was  used. 

SHEEP. 


Carcase  ... 

Head      

Offal       

Waste — 

Blood      ... 

Hide 

Horn  and  skin  of 
head 

Intestines 
Loss — 

Blood,  and  water 
on  evaporation 

Total 


Proportions  of  Parts. 

Live  Animal, 

Per- 
Lb.  cent  age 
...     53-0       54-6 
2*75       2-8 

-       5'75       5-9 


4-0 
16-75 

1-25 

IO-5 


3.0 


4-1 
17-3 

1-3 
iO'8 


3-1 


97.0       99-9 


Carcase. 


Breast 

Legs 

Loin 

Neck 

Ribs 

Shoulders 

Total 


5-75 
14-5 
10.75 
2-25 
3.0 
7-75 


I3-I 
33-0 
24-4 

5-1 

7.0 

17-6 


44 -O       100 '2 


Head, 


Bones 
Brain 

Cheek  meat 
Tongue 
Tongue  root 
Total  ... 


Per- 
centage 

52-3 

9-1 

27.3 

5-7 
512 

44-0       ICO' I 


Oz. 

23-0 

4-0 

I2'0 

2-5 
2-5 


Ojfal. 


Gullet 
Heart 
Kidneys 
Liver 
Lungs 
Spleen 
Suet 

Trachea      ...• 
Heartbread  or  kernel 
Pancreas  or  collop 
Thymus    or    sweet- 
bread 
Total  ... 


Interior 
Skin 


3.0 

8-0 

4'0 

i6-o 

i6"0 

2-5 
32-0 
6-0 
i*o 
1-5 


3-3 

8.7 

4-3 
17-4 
17-4 

2-7 
34-8 

6-5 
I'l 
1-6 


Total 


2'0 

2'2 

...       92'0 

100 'O 

Testis. 

...       5-6 

73-5 
26.5 

2I-I 

lOO'O 

43 


Proportions  of  Bone,  Fat  and  Skin,  and  Lean,  in  Sections  of 


Parts  of  Carcase. 


Breast. 


Ribs. 


Bone       .    ... 
Fat  and  lean 

Neck 
Leg. 

Gm. 
30 
239 

Per- 
centage. 

II-2 

88-8 
100 -o 

Bone 

Fat  and  skin 

Lean 

Total  ... 

Bone 

Fat  and  skin 

Lean 

Total  ... 

Bone 

Fat  and  skin 

Lean 

Marrow 

Total  ... 

Gm. 

...     34 
...   148 
...     82 

Per- 
centage. 
12.9 
56-1 
3I-I 

Total  ... 

269 

...  264 

Loin. 

...     19 
...  200 
...  125 

TOO  .  T 

60 

72 

8 

132 

272 

22-1 

26.5 

2-9 

48-5 

100 -o 

Bone 

Fat 

Gristle 
Lean 

5-5 
58-1 
36-3 

Total  ... 

...  344 

99.9 

Bone 

Fat  and  skin 

Lean 

Marrow 

9 

75 

200 

3 

3-1 

26-1 

70-0 
i-o 

Shoulder. 

...     18 
...  120 
...  185 
...       8 

5*4 
36-3 
55-9 

2-4 

Total  ... 

287 

100 -2 

...  331 

100 -o 

44 


, 

O 

CO  l^  t^ 

00    lO 

O    ^ 

vo   Tj- 

tI-  IT)  0> 

1 

^' 

c< 

M     t-.VO 

00    (Js 

M    ro 

00  00 

lO   t^   M 

I 

o 

O  00  C30 

^  0^ 

»o  O 

CO   M 

0^vO    O 

M 

'^ 

t^vO    !>• 

00^00 

vq^  ^ 

O}  '*■ 

^^  "^  '-^ 

of 

CO        ro 

fO 

ro  m" 

CO  m" 

CO        ro 

•^ 

't_i 

o 

3 

N 

c^ 

MOO 

O    N 

o»   l>. 

N  l>. 

•     O   O   O 

o 

ro 

lO  rrno 

O  vo 

00   t^ 

vo  00 

vO  00    ro 

-r 

»o 

CO  Tt-  m 

^  lO 

CS  00 

Tj-00 

O    Tt-  Tf 

cj 

H 

M 

C^           01 

0< 

N 

0« 

o<        c^ 

J3 

I-H 

-      ,    ' 

kT* 

> 

>> 
^ 

i 

? 

01  VO  00 

lO  ro 

0\  -^ 

ro  t^ 

lO  C^    <M 

fe 

S 

(S 

a>  H  T^ 

00  00 

^  0^ 

00    N 

vo    0^  O 

8 

^ 

0<    »0  CO 

Tf  a^ 

O   O 

O     M 

(S  vo  vo 

»o 

00     H  00 

00     M 

00   ro 

00    CO 

t>.  M  00 

3 

o 

?^  t^  ? 

lO  fO 

vo   ro 

N    O 

N  VO    O 

H 

o 

o 

O^  O    Os 

0^  O 

a^oo 

o  o 

Oi  0^  M 

H 

o 

On  O    CTi 

Oi  O 

(^  0^ 

o  o 

0^  0^  O 

M 

M 

M 

M     M 

M 

O 
1— > 

(z< 

4-> 

o 

O     O     M 

0  00 

t^vO 

Tf  0< 

rovO   M 

O 

& 

CO 

t^  C^  C^ 

O     M 

Tj-  lO 

01    lO 

u-^  cn  o< 

m 

lO 

00       00 

(^    H 

00  o< 

0^  0< 

t^      o^ 

Z 

O 

ki 

w 

-2  »^ 

1 

1    1    1 

1        1 

1     1 

I      1 

1    1    1 

C/5 

51 

1 

1    1    1 

1        1 

1     1 

1      1 

1    1    1 

t/3 

'a3 

c^ 

(^    H     lO 

00  vo 

0^    rj- 

OJ     H 

T}-  lo  c^ 

^ 

o 

0< 

Tt"  M     M 

N     H 

-^  1>- 

N   0^ 

vo   0^  O 

Ih 

H 

0) 

C< 

M 

M 

M 

h 

PM 

o 

*«5 
H 

1-1 

H 

M 
I        •         1 

I       • 

H 
1       • 

M 
1       • 

M 
I       •        I 

-< 

Ti    O 

o 

1    o    1 

1       O 

1   o 

1       O 

1      O       1 

ft 

^6 

,d 

vO 

0<     H     O 

0  o 

r*"? 

O     M 

lO  O   0^ 

s 

^ 

o 

OHO 

b  H 

O     M 

b  M 

O   w    o 

M 

<! 

^2; 

<J 

fe 

M 

00  00    Tj- 

t^oo 

CO  01 

vo    u-i 

O     -<*■  M 

4ii 

• 

•     • 

03 

Th 

l>.  O  00 

vo    lO 

o  V 

V^   V 

t^  c\  r^ 

^ 

CO 

t^ 

vo 

M     lO 

»o 

H   VO 

. 

' 

' 

* 

. 

* 

' 

1 

• 

•     *     * 

•      • 

• 

*       * 

•        •       * 

1 

n 

tf 

d 

a 

d 

d 

1 

'M    '    : 

3    : 

'-3    : 

'i2    : 

'r3    :    : 

CO    :    : 

u5    : 

«    : 

w    : 

m    :    : 

Tj 

1       ^ 

'd 

^ 

TJ 

i«   ^ 

,    «=! 

rt 

fl 

fl 

d 

^rtg 

1   ""^ 

1   ^« 

I    ""« 

S  4->    03    b 

-P   03 

•4-'    ci 

-P    03 

1^^ 

ifS^ 

OQ 

^-J 

t-J 

fti 

^ 

45 


i 

;0 

Ph 

M 

en 

<u 

o 

rt 

U 

N 

O 

CD 

w 

3 

^ 

be 

a 

Ih 

to 

O 

fl 

o 

w 

o 

I- 

i? 

I     0)      . 


t^O    OnOnOnh    C^OvO    Onm 

vO   l>. 

roo    u-icivo   «>.ONvO    t^MOO 
rf  hT   m" 

ro  lO 

«0    a^MOO    -^fOc^   M   t^vo   o 

C<     H 

ONO    0N»OiOMvO    C^M    t>00 
CO  c^   N   ro  M   ro  looo   t^  CO  lo 

M     CO 

t^OO    t^  ro  l>  O    1%  >0  0    «>-^ 

OnVc<vO    O^VrOT^rON    rt- 
roO^O    cioo   M    o   m    loroo 
M          MM          MC^^o^^M(N 

t^  ro 

ro  O 

M 

ro  O    ro  O  O    On  vOOO    m  oo  00 

CO  ->*• 

ONOOO  ooooo  o  a^ooo  O 

as 

M 

oo  ino   ■^o>>o  H   roiOt^ 

M   00 

t^M   rorOM   roOvO   h    lO'*- 
0\  C^    (S           H 

M     C^ 

I  U  ^  I  I  I  M  I  I     II 


(SOMioI>.OOroiOr}-ONO  VOO 

OOOt^MOOOOMt^roONO  Oco 

MMMtSMM              MMMM  MC^ 

mvOhcSC^                mmm  rOrh 

loooool  looo  OO 

0\  M    roo    M  O    M    c^  O    O^00  C4    H 

OmmmmmOwmmm  mm 

N    l>.00    ro  C^    -^  »0  O    t~^  ■'^-O  M    M 

rot^>OHt->«Tt-c^iorOMO  OCO 

l>  t^  t^  O.  t>.  t>        lOO    I>0  00    !>. 

.     .     .IJ          ^  .     . 

::::::::  o  '-'  w  :    : 
'^o'^ 

.^                    rt  ^  rt  J«  i  'C 


O   On  C^  ro 

COO   O    t^ 

00   ON  a^  C< 
O    rt-  ro  lo 

M*    m"    m" 

t>.0    On  lO 

N   COO   m 

Tj-  On  00    ON 

j>  o  O   l> 

b   O  O  O 
Tt-  CO  O    CO 
M    CO  CO  CO 

l>  ON  -"^  On 

0    O  00    N 

O    O    On  ON 

M     M 

lo  »o  in  CO 

o   t^  l>  O 

M     C^     C^     CO 

1 1 1 1 

O  00    C^    CO 
MMMM 

CO  C^    cs    C^ 

b  b  0  o 

Tl-  On  0    O 

M     O     W     •-• 

O    C^    ro  O 

00    Tf  t^OO 
t^  lO  >0  ""f 

•    :    :    : 

s 

(D    (U 

3    3 
tuobO 

&s 

gg 

moHH 

46 


C/5 
H 

P-  ^ 
H    O 

^    o 

§ 

O 
H 

o 

g 

s 

o 

O 

O 

< 

P 

w 

H 

O 

< 

o 

iS 
fi 

«< 

o 

H-C 

H 
>^ 
►J 

<1 


i 

1 

3 

1 

M 

00 

H 

0 

M 

xn 

M 

N 
0 
M 

CO 
H 

00 

0^ 

bo 

8 

H 
00 

CO 

1 

0                      t^  c^oo 
t^               1   M  -«*■  0 

0                           C\CO 
00                              N    V 

1    1 

1       1  1  1 1 

■ 

1       III 

1 

•i 

1     ^ 

1       0 

M 

ro                         00    t^  N 
00                              (N    t^  0 

0                       1     M    Vo 

M                                               H 

M 

ON 

^6 

1       0 

0                1    1   0   1 

0                       "^ 

0             11  0 

0 
0 

4 
< 

CO                               10  t^  0 

0              1  0  0  0 

M                                  VO 
00                     t    9   ^ 

0                loo 

CO 

0 

1 
1 

CO 

CO                    1     ?  f   t* 

CO                                                      Tj- 

^                          0^  a^ 

M                                    CO  CO 

00 

Per- 
centage 
Amount. 

C<  00 

M  00 
HI   00 

0             T^  T^  ?  ? 

0                      coo    0    M 

H 

N                 in  H  CO 

0                    >O00  vo 
0                              iO  CO 

M 

o\ 

1 

III 

d 

ill3 

47 


o\ 

00 

M 

t^ 

o 

v? 

VO 

IN. 

cf 

h" 

M 

o 

o 

»o 

to 

«o 

IN 

o 

VO 

O 

M 

M 

H 

CO 

-^ 

O 

CO 

Tj- 

o\ 

o 

00 

tN 

CO 

to 

CO 

Tj-             C^ 

vO 

'<*■   '^ 

00 

CO   l>.  H 

M 

Tj-      ,         T}- 

00 

00  00 

VO 

CO   CO   CI 

ON 

'                    * 

1       .        .        . 

1        N        1        N 

T^ 

M     t^ 

o\ 

t>.  lO  M 

^ 

till 

CO 

1 

»o 
1    1    1 

to 

1 

1      1      1      1 

CO 
1 

1        1        1        1 

1 

1   1   1 

CO   Tl- 

1 

MM 

MOM 

1 

.       '-^      .       ^ 

V 

N    0\ 

M 

.      CO  ON  O 

c^ 

•                * 

... 

1      M      1    00 

c\ 

1      M     lO 

t-^ 

1     M    O    O 

M 

CO 

M 

>o 

to 

CO 

CO 

\o 

VO 

.    .    .   o 

o 

.   .  o 

o 

.    .   o   . 

o 

III* 

1      1     • 

i      1     *      1 

1      M     O 

o 

1      1     O 

C 

M  o  1 

O 

M             ON 

o 

Tf 

'<*• 

00  VO    N 

VO 

.      "^      ,       "^ 

VO 

.     O    CO 

CO 

M    lO  o 

«>. 

1       •                • 

1      .      .      . 

1   o   1  o 

o 

1    O   0 

o 

1  o  o  o 

O 

t^         fO 

o 

.   »-<  o 

H 

.     MOO    M 

N 

1     *      1     * 

N      \o 

C\ 

1    CO  t>. 

O 

VO  00    O 

>o 

c^ 

N 

w 

N 

CO 

""i- 

iH   lo  o^  »0 

o 

0^  M   H 

w 

Th  CO  0\  Tj- 

O 

M  O    N  00 

8 

N  vO    M 

8 

»OVO    »0  CI 

o 

N    N          -^ 

M     »0   CO 

CO  »o 

o 

M 

H 

M 

:l 


o. 

^ 

ID 

1    «      4J  d 

^ 

igi^-ci 

IpQPhO^J 

1^ 

a 

O   d   <D 


<D 

ski] 

75 

^ 

^ 

Shoulder- 
Bone 
Fat  and 
Lean 
Marrow 

4rf 


> 


6 


^6 


^li    n3    3 


vo     Tj- 


in  Tt- 


I  I 


o  o 


o  o 

C<  00 


00   t>. 


I  I 


o  o 


cr>  CO 
o  o 


CO  0\ 


covO 


is 

I  eg 


I     bjO 

SSOW 


o 
,1  '^  ^ 

5  hHC/5 


49 


»o 

c^ 

i 

^ 

0^ 

H 

00 

s. 

M 

q> 

CO 

•fi 

O 

6 

c^ 

"^ 

o 

CO 

M 
M 

a> 

HI 

H 

M 

3 

3 

> 

to 

a 

Ti- 

00 

bO 

O 

N 

O 

o 

M 

CO 

ON 
CO 

t>H  H  o  00  00   -^ 

00 

CO 

-M 

M     Th  00     t^  M     M 

Th 

CO 

ct; 

vO    (^  CO  M    -^O 

M 

t>. 

M 

Tj- 

CO 

1    <iJ 

|e 

1         1         1         1         1         i 

1 

I 

5^ 

1         1         1         1         1         1 

1 

1 

d 

(S    O    M    C^  O    CO 

lO 

N 

<i» 

Tf  CO  CO  -^  »n  CO 

CO 

M 

o 

M   lO  c^   O    0   c< 

OJ 

M 

M 

M 

^ 

1^ 

w    N   w   O    O    M 

lO 

Tj- 

O    O   O    O    O    0 

o 

o 

• 

• 

=1 

O   O   O   C   0   o 

o 

o 

t^  t>  <7i  CO  C^    CO 

M 

uo 

j= 

0   N   O    0    0   M 

o 

u-j 

-31 

O   O   O   0   o   o 

o 

O 

1-^ 

O    HI  00    lO  Tj-  o 

00 

ON 

-4-> 

..•.•• 

• 

• 

rt 

■^  t>«>0     M     M   00 

00 

Tf 

^ 

M 

CO 

CO 

4J  ti 

i   rt   P 

H     0     "*■  M     O   VO 

M 

fe  -g  o 

CO  CO  rj-  in  t^  l> 

o 

1 

(^  ^  fci 

H     CO   (S                      H 

o 

o< 

:::*::: 

: 

(D 

1 

i 
a 

1 

1 

i 

2 

^ 

o 

M 

-»->*'           *  tJ 

o 

CO 

rt      (»      ci    ri'J      CO      3 

^ 

^ 

(S^^aS^ 

en 

o 

H 

o 

Ph 
O 

o 

H 
O 

S 

O 
O 

o 

< 

Q 

H 
< 
•4 
t3 
O 

P 
<J 

(K 
O 

CO 
H 
Pij 
<! 

O 

Q 
•-) 
o 

H 

h) 


o\  «o  M 

00    M   VO 
I      O     t-^H 


M 
M 


Oi  M    covO 
00  t^  t^  t>» 


O    rh  O    O 


ro  «0  M    H 
O   O   O   O 


O   O    O   O 


H     C<     M     M 
O     O     O     O 


vO    '"*■  CO  CJ 


0^  '-O  O   0>  t^ 


cooo  sO  «o  >n 

lO         M 


^.2    0) 


o  2^  o  o 

pqpqShh 


(B  I6295T) 


D 


50 


^; 
o 

H 
(xi 
O 

Ph 

o 

o 

H 
O 

« 

o 
o 
o 

< 

Q 
H 

1:3 

o 

< 

o 

O 

H 
(4 

O 

-<J 
H 

p 

1-1 

O 

H 


u 


h 

nd  o 


»^  «^  5 


u->  Tj-  lO  C^ 

^ 

M 

OJ  vO 

ro  0^ 

IN 

H 

M 

M 

lO  c< 

M 

vO    CO  N 

O 

ro 

o 

o 

o 

o 

o 

o 

O 

0 

0 

I  i  1  i  I 


I  I 


ro-^t^t^ci   »OTJ-o^M   rOfO 


OroroOOOOOO 


M    ro  M 

O    O    O    O    O 


i  I 


o  o  o 
o  o  c 


o  o  o 


M    OvOOO    ON-^rot^C^    ro-^ 
OMOCSMOOOOOO 


ooooooooooo 


«O00    rOTtThO    O^C^^^w    ir; 
MvOrONfO(NO0<OMM 


ro  !>.  ro  Tj-  '^  l>.00    in  M  O    (S 


rooo    -^  t^  l>-  IN    '^vo    M    M    (N 
H    M  ro 


(U     CO 

O  W  W  H-1 1-^  mtn  b^X(kb^ 


■+^   -P     «     , 


ro 


VO 
ro 


51 


i 

1 

i 

1 

M 

0^ 

N 
O 
M 

00 

o 

i 

o 
o 

M 

1 

00    (M  00 

o  o  <s    1    1 

00 

00 

si 

31 

Moll 

o 

d 
o 

?    T*    ^    1 

o  o  o    1     1 

TJ  o 

(S     O     M 

?  ?  ?    ,    , 
o  o  o    1     1 

CO 

0 
0 

i 

O    M    *0 

0  o  o    1     1 

en 
O 

Water. 

M    t>.00 

a^  o  <s    1     1 

M 

Per- 
centage 
Amount. 

vO  00    0^  "O  M 

■<^  CJ    lO  ro  ro 
lO                CO 

0^ 

1 

llilj 

1 

'o 

(b  16295T) 


D2 


52 


LAMB. 
Proportions  of  Parts  in  Sections  of  Joints. 


Breast, 


Bone 

Fat  and  lean 

Total  ... 


Per- 

Gm.   centage. 
II  4-4 

240  95-6 

251 


Leg. 

Bone 

4 

1-9 

Fat  and  skin 

...     44 

20-5 

Lean 

...   166 

77-6 

Total  ... 


Bone 

Fat  and  skin 

Lean 


214 


Loin. 


Total 


284 


100 -o 


23 

8-1 

103 

36-2 

158 

55-7 

Neck. 


Bone 

Fat  and  skin 

Lean 


Per- 

Gm. 

centage 

37 

I4-I 

34 

5I-I 

91 

34-7 

Total  ... 

...  262 

99-9 

Bone 

Fat  and  skin 

Lean 

Ribs. 
...     30 
...     90 
...     96 

13-9 
41-7 

44-4 

Total  ... 

...  216 

100 -o 

Shoulder. 

Bone           6 

Fat  and  skin         ...     75 
Lean            121 

3.0 
37-1 
59-9 

Total  ... 

...  202 

100 -o 
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PORK. 

All  the  material  used  in  these  analyses  was  derived  from 
recently  killed  pigs.  The  animals  were  not  highly  fattened,  as 
is  seen  from  the  proportions  of  fat  and  lean  in  the  sections  of 
the  several  joints  into  which  the  carcase  is  usually  cut. 

The  pig  differs  from  the  ox  and  sheep  in  that  the  skin  is 
cleaned  and  used  as  food.  The  skin  was  separated  before  analy- 
sis, so  that  the  food  value,  with  and  without  skin,  can  be  calculated 
It  is  included  in  the  following  calculations,  though  it  is  often 
too  tough  to  be  really  edible.  Before  analysis,  it  was  necessary 
to  boil  the  skin  in  water  on  account  of  its  toughness  ;  the  boiled 
skin  and  the  extract  were  analysed.  Another  point  of  difference 
is  that  the  head  and  trotters  are  sold  with  the  carcase.  The 
trotter  was  also  boiled  in  water  before  analysis  ;  the  meat  was 
scraped  from  the  bone  and  both  meat  and  extract  were  analysed. 


PIG. 

Proportions  of  Parts 

Live  Animal. 

Per- 

Lb.     c 

entage. 

Carcase       ...          ...  122 -o 

84-1 

Bone 

Offal            4-25 

2-9 

Fat 

Blood          ...     3'0 

Lean 

Intestines  ...  11-25 

9-8 

Skin 

*4  -^5 

Loss  in  blood,  food 

Total 

residues  and  water 

on  evaporation  ...       4-50 

3-1 

Total 145 'O 

99-9 

Bone 

Carcase. 

Fat... 

Flesh           108 

88-5 

Lean 
Skin 

Head          12 

9-8 

Trotters      2 

1-6 

Total 

Total 122 

99.9 

Flesh. 

BeUy           16 

13-2 

Bone 

Legs            36 

29-7 

Fat... 

Loin            29 

24-0 

Lean 

Shoulders 40 

33-1 

Skin 

Total 121 

100 -o 

Total 

Belly. 


Per- 

Gm. 

centage. 

52 

13 -o 

116 

29-1 

199 

49-9 

32 

8-0 

399 

100 -o 

Loin. 


Leg 


•     53 

i6-o 

•     97 

29*2 

.  164 

49*4 

.     18 

5-4 

•  332 

100 'O 

.     77 

15-8 

.     69 

14-2 

.  297 

6i-i 

•     43 

8-9 

.  486 

100 'O 
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PIG. 

Proportions  of  Parts — continued. 


Gm. 


Shoulder. 


Bone 
Fat... 
Lean 
Skin 


Total 


563 


Bone    ; 

Brain 

Cheeks 

Ears 

Tongue 

Tongue  root 

Total  ... 


Head. 

...1,678 
_    ...     136 

...2,042 

•••    334 
...    223 

'••    393 


.4,806 


Trotter. 


Bone 
Meat 


Total 


...     97 
...   121 

...  218 


Per- 
centage. 


72 

12-8 

112 

19-9 

309 

54-9 

70 

12-4 

34-9 
2-8 

42-5 
7-0 
4.6 
8-2 

100 -o 


44'5 
55 '5 

100 -o 


Offal. 


Gullet  

Heart     ■    .   ... 

Kidneys      ...         i.. 
Liver  ....         ;.. 

Lungs  ...  ... 

Spleen        "...  ■       ... 
Trachea 

Heartbread  or  kernel 
Pancreas  or  coUop 
Thymus    cr    sweet- 
bread 

Total  ... 

Gullet. 


Edible 
coat 
Interior,  waste 


muscular 


Oz. 

2 

8 

6 
26 
12 

2 

6 

2 

2 


68 


Gm. 

84 
30 


Total  .. 


114 


Trachea. 


Per- 
centage. 
3.0 
II-8 
8-8 
"38-2 
17  "6 
•     2-9 
8-8 
.2-9 
3.0 

2-9 
99-9 


'     Per- 
centage. 

73-7 
26-3 

100 'O 


Cartilage,  waste    ...     34  24-3 

Edible  part  ...   106  75*7 


Total  .V. 


140 


100 -o 
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BACON,  GAMMON  AND   HAM. 

A  side  of  bacon,  a  whole  gammon  and  a  whole  ham  were  used. 
The  side  of  bacon  was  one  supplied  for  Army  rations  at  the  Royal 
Army  Medical  College  ;  the  gammon  and  ham  were  purchased 
on  the  market. 

The  side  of  bacon  was  cut  into  four  sections,  each  of  which 
was  weighed  so  as  to  determine  its  proportion  in  the  whole. 
Fair  samples  were  cut  from  these  sections,  and  the  samples  were 
divided  into  fat,  lean,  skin  ;  the  amounts  of  these  were  also 
determined.  The  chemical  analyses  were  made  on  these  separate 
portions.  From  the  various  data,  the  values  for  the  separate 
sections  and  the  whole  side  are  calculated.  The  skin  is  probably 
in  most  cases  not  eaten,  so  that  a  final  deduction  has  been  made 
for  its  amount. 

The  gammon  and  ham  were  separated  into  bone,  fat,  skin, 
and  their  respective  amounts  determined.  Chemical  analyses  of 
these  separate  parts  were  made  ;  before  analysis  it  was  necessary 
to  boil  the  skin  in  water  on  account  of  its  toughness  ;  the  boiled 
skin  and  the  extract  were  analysed  separately.  The  extract 
on  cooling,  in  the  case  of  ham,  solidified  to  a  jelly  ;  it  was  analysed 
as  if  a  solid  ;  the  analyses  of  this  jelly  and  the  gammon  skin 
extract  are  given  per  loo  gm.  After  removing  the  marrow  from 
the  bones,  the  bones  were  extracted  in  boiling  water  ;  this  extract 
on  cooling  solidified  to  a  jelly  and  was  treated  as  a  solid. 

Proportions  of  Parts. 


Side  of 

Bacon. 

Per- 

(3) 

Shoulder. 

4  Sections. 

Lb. 

centage. 

Per- 

(I)  Back... 

..     20 

28-2 

Gm.    centage 

(2)  Gammon 

..      16 

22-5 

Bone 

... 

...     I2-0         5-9 

(3)  Shoulder 

..     21 

29-6 

Fat 

...   119-0       58-3 

(4)  Streaky 

..     14 

19-7 

Lean 
Skin 

... 

...     70-0       34-3 
•..       3-0         1-5 

Total 


71 


100 'O 


(i)  Back 


Fat 

Lean 

Skin 


Per- 

Gm.    centage. 

98-0       63*6 

48-0       31-2 

8-0         5-2 


Total 


154 'O       100 "O 


Fat 

Lean 

Skin 


(2: 


Gammon. 
....    86-5 
...     90*0 
-       5-5 


47-5 

49-5 

3.0 


Total 


...    182*0      lOO-O 


(b  16295T) 


Total  .. 


Total  .. 


All  lean  and  fat 
All  skin 


Total 


...   204-0      lOO-O 


(4)  Streaky. 

Fat 

85-0 

67-5 

Lean 

33*o 

26.2 

Skin 

8-0 

6-3 

.   126-0 

lOO'O 

.  641-5 
•     24-5 

96-3 

3-7 

.  666 -o 

100 -0 

E  2 
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BACON,    GAMMON   AND   HAM. 
Proportions  of  IPARTS—continued. 


Gammon. 

Per- 

Ham. 

Per- 

Gm. 

centage. 

Gm. 

centage. 

Bone 

...  396 

10 -I 

Bone 

425 

9-3 

Fat 

...  716 

18-4 

Fat 

1,820 

39-8 

Lean 

...2,507 

64-2 

Lean 

2,096 

45-8 

Marrow 

...     23 

0-6 

Marrow 

20 

0-4 

Skin 

...  260 

6.7 

Skin 

Total  . 

215 

4-7 

Total  .. 

...3,902 

100 -o 

4.576 

100 'O 
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EGGS. 
(A) — Fresh. 

Two  hens'  eggs  and  two  ducks'  eggs  were  procured  for  analysis. 
The  hens'  eggs  were  a  brown-shelled  one  and  a  white-shelled  one. 
and  were  rather  larger  than  the  average  size.  The  average 
size  of  hens'  eggs  was  determined  from  the  weight  of  nine  eggs 
purchased  without  selection. 

The  eggs  were  boiled  before  any  determinations  were  made. 
The  weights  of  the  parts  were  then  ascertained ;  subsequently 
the  separate  whites  were  combined,  chopped  as  finely  as  possible 
and  analysed.     The  yolks  were  treated  in  a  similar  way. 

The  results  of  the  analyses  of  both  the  whites  and  the  yolks 
show  a  deficit  of  between  1*4  and  2«i  per  cent.  This  undeter- 
mined matter  has  been  regarded  as  carbohydrate  in  calculating 
the  energy  value,  i.e.,  its  amount  has  been  multiplied  by  the 
usual  4*1  factor.  Carbohydrates  of  the  type  of  glucose  have 
been  described  as  being  present  in  eggs. 

The  values  for  the  whole  egg,  with  and  without  shell,  are 
calculated  from  the  anal5^icai  data  and  the  proportions  of  the 
constituents. 


(£)— Dried. 

Six  different  samples  of  dried  eggs  were  purchased  for  analysis. 
3n  the  average  about  10  gm.  of  dried  egg  were  sold  for  one  fresh 

According  to  the  figures  obtained  from  fresh  eggs  weighing 
approximately  58  gm.  each  without  shell,  and  containing  74  per 
cent,  of  water,  one  egg  would  give  about  15  gm.  of  dried  egg. 
Consequently,  one  dried  egg  as  sold  corresponds  to  about  two- 
thirds  of  a  fresh  egg. 

As  would  be  expected,  there  is  a  larger  amount  of  all  the 
constituents  and  of  the  undetermined  matter  in  dried  eggs  than 
in  fresh  eggs. 

The  undetermined  matter  has  again  been  regarded  as  carbo- 
hydrate in  calculating  the  energy  value.     (See  note,  p.  80.) 
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NOTE   ON  EGGS. 
The  Chemical  Composition  of  Eggs  and  the  Protein  Factor. 

Osborne  and  Campbell*  have  shown  that  egg-white  contains 
four  distinct  proteins  :  Ovomucin  (formerly  globulin),  ovalbumin 
(crystallisable),  conalbumin  and  ovomucoid.  Ovomucin  forms 
about  7  per  cent,  of  the  protein  matter.  The  three  other 
proteins  seem  to  be  present  in  variable  amounts,  but  in 
one  case  (allowing  7  per  cent,  for  ovomucin)  the  proportions  were 
:^j  per  cent,  of  ovalbumin,  34  per  cent,  of  conalbumin  and  22  per 
cent,  of  ovomucoid.  These  proteins  were  found  to  have  the 
following  percentages  of  nitrogen  :  Ovomucin,  14*7  ;  ovalbumin, 
15-5;  conalbumin,  16 -i;  ovomucoid,  12-4.  Only  conalbumin, 
from  its  nitrogen  content,  can  thus  have  a  protein  factor  of 
6*25  (tf).  The  others  have  a  higher  factor.  From  the 
proportions  given  above,  the  total  nitrogen  of  the  protein  matter 
works  out  at  14-87  per  cent.  The  factor  6-7  would  thus  be 
required  for  the  protein  of  egg-white.  Using  this  factor  instead 
of  6-25,  the  amount  of  protein  in  egg-white  becomes  11*5  and 
10  -7  per  cent,  in  fresh  hens'  eg^  and  ducks'  ^gg  respectively.  The 
amount  of  undetermined  matter  is  reduced,  but  not  eliminated. 
It  probably  consists  of  traces  of  carbohydrate  and  nitrogenous 
constituents  of  various  kinds. 

Egg-yolk  contains  vitellin  as  the  chief  protein.  Another 
protein,  livetin,!  occurs  in  egg-yolk.  Vitellin  contains  15*19 
per  cent,  of  nitrogen  ;  livetin  14*99  P^^  cent.  The  protein  factors 
are  thus  6*58  and  6-67  respectively.  The  amounts  of  each 
protein  in  egg-yolk  are  variable,  but  a  mean  factor  of  6*62  could 
well  be  employed  for  calculating  the  amount  of  protein  from 
the  nitrogen  content.  Using  this  factor,  the  amount  of  protein 
becomes  16-4  and  16-3  per  cent,  in  fresh  hens'  yolk  and  ducks* 
yolk  respectively.     Another  protein  has  also  been  described. 

Included  in  this  figure  for  nitrogen  is  the  nitrogen  present 
in  "  Lecithin."  There  are  very  few  data  of  the  amount  of 
lecithin  in  egg-yolk,  and  no  correction  can  be  made  for  this 
error.     "  Lecithin  "  is  also  included  under  fat. 

Egg-yolk  also  contains  carbohydrate,  but  it  is  not  altogether 
justifiable  to  think  that  the  whole  of  the  undetermined  matter 
is  carbohydrate. 

*  /.  Amer.  Chem.  Soc,  1900,  22,  422.        f  PUmmer,  J.  Chem.  Soc,  1908, 
98,  1500  . 
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Comparison  of  Fresh  Eggs  and  Dried  Eggs, 

If  the  data  for  fresh  eggs  and  dried  eggs  be  calculated  moisture 
free,  the  following  figures  result : — 


Un- 

Ash. 

Protein. 

Fat. 

deter- 
mined. 

Fresh  Hens'  Eggs 

4-2 

46-8 

42.8 

6-2 

„      Ducks'  Eggs 

3*3 

40 -I 

51-2 

5-4 

Dried  Eggs,  Sample  No.  i 

4-4 

45 -o 

41-5 

9-1 

>»         if           »»         »>     * 

4-1 

44-1 

39-7 

12   I 

»>         »»          »>         »>     3 

4-6 

38-5 

47-7 

9-2 

>»         >»           »»         >>     4 

4-1 

46-0 

40-1 

9-8 

>>         f>           »»         >>     5 

4-0 

43-9 

43-5 

8-6 

fj         >»            >>         »»     '^ 

4-1 

41  -6 

41-9 

12-4 

They  show  that  the  commercial  dried  egg  contains  a  greater 
amount  of  undetermined  matter  than  fresh  eggs.  The  dried 
eggs  contain  no  addition  of  foreign  carbohydrate.  A  possible 
explanation  for  this  greater  amount  of  undetermined  matter  is 
that  the  eggs  used  in  making  commercial  dried  eggs  are  not 
absolutely  fresh,  i.e.,  have  been  kept  for  a  time  after  laying  by 
the  hen.  As  a  result  of  keeping,  these  eggs  may  undergo  metabolic 
changes  consisting  in  the  de-amination  of  the  protein.  On 
drying,  the  ammonia  so  produced  would  be  lost  and  a  non- 
nitrogenous  constituent  remain.  This  constituent  would  raise 
the  amount  of  undetermined  matter.  It  is  proposed  to  test 
this  supposition.     (See  also  note  under  cheese.) 


(b  162951) 
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MILK. 
(i)  Fresh. 


Owing  to  the  difficulty  of  obtaining  proper  samples  of  milk, 
it  is  best  to  employ  those  data  for  milk,  which  have  been  agreed 
to  by  various  analytical  chemists,  as  representing  its  true  com- 
position, namely  : — 


Water. 

Ash. 

Protein. 

Carbo- 
hydrate 
(Lactose) 

Fat. 

Energy  Value.     Calories  per — 

100  gm. 

I  oz. 

I  lb. 

87-6 

0-7 

3-3 

4.8 

3-6 

66-8 

i8-9 

303.0 

(2)  Dried. 

A  few  analyses  of  dried  milk  were  made.  Dried  milk  may  be 
the  product  of  whole  milk,  or  of  skim  milk.  The  smaller  fat 
content  of  the  latter  is  shown  in  the  analytical  data. 
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CHEESE. 
Cheese  may  be  divided  into  several  groups  : — 

A.  Soft  cheeses,  in  which  the  whey  is  not  completely  pressed 

out. 

B.  Hard  cheeses,  made  from  full  milk,  in  which  the  whey  is 

pressed  out  more  completely. 

C.  Hard  cheeses,  made  from  skim  milk,  in  which  the  whey 

is  pressed  out  more  completely. 

D.  Hard  cheese,  made  iiom  full  milk,  but  with  added  cream. 

E.  Extra  hard  cheeses  which  have  been  specially  treated 

so  as  to  squeeze  out  as  nmch  whey  as  possible. 

The  analyses  distinctly  show  to  which  class  they  belong. 

In  all  cases  the  analyses  show  that  there  is  a  considerable 
amount  of  matter  not  included  as  protein  or  fat.  This  amount  is 
generally,  either  neglected  or  returned  as  carbohydrate  (lactose). 
A  consideration  of  the  method  of  cheese  making,  in  which  the 
milk  is  exposed  to  the  air,  which  abounds  in  lactic  acid  bacteria, 
must  lead  to  the  conclusion  that  the  lactose  will  be  fermented 
away.  Such  high  figures  as  ii  and  12  per  cent,  in  the  case  of 
Caerphilly  are  opposed  to  the  view  of  the  presence  of  lactose 
in  cheese.  This  amount  is  nearly  three  times  the  amount  of 
lactose  in  milk  ;  and  liquid  is  removed  in  cheese  making.  All  the 
cheeses  have  been  carefully  tested  for  reducing  material  (lactose). 
It  was  found  to  be  absent  in  all  cases  except  Dorsella  ;  here 
traces  of  reducing  matter,  probably  lactose,  were  present.  This 
cheese  is  a  fresh  cheese  made  in  a  different  way  to  the  ordinary 
cheese,  and  this  would  account  for  the  presence  of  traces  of 
lactose.  Further  consideration  as  to  the  nature  of  this  unde- 
termined matter  leads  to  the  conclusion  that,  in  the  process  of 
cheese  making,  part  of  the  protein  is  hydrolysed  by  the  bacteria, 
and  on  further  action  of  the  bacteria  the  amino  acids  so  formed 
lose  nitrogen,  i.e.,  undergo  de-amination.  Investigators  have 
found  ammonia  and  other  bases  in  cheese,  and  if  a  piece  of  cheese 
be  ground  up  and  smelt,  there  is  always  a  distinct  smell  of 
ammonia  and  bases.  The  product  resulting  from  the  dfe-amina- 
tion  of  amino  acids  may  be  a  fatty  acid,  or  a  hydroxy  acid, 
and  its  calorie  value  would  be  approximately  equivalent  to  that 
of  protein  or  carbohydrate.  The  undetermined  matter  has  been 
reckoned  as  carbohydrate  in  calculating  the  energy  value. 
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BUTTER,   MARGARINE,   DRIPPING,   LARD. 

As  is  well  known,  these  foodstuffs  consist  essentially  of  fat 
and  their  energy  value  is  entirely  due  to  this  constituent.  The 
amount  of  protein  present  in  butter  and  margarine  is  a  negligible 
quantity.  Butter  and  margarine  have  a  lower  energy  value  than 
dripping  and  lard,  owing  to  their  content  of  water  and  salt.  It  is 
owing  to  the  variability  in  amount  of  these  two  constituents  that 
there  are  differences  in  the  proportion  of  fat. 

The  important  factor  of  the  presence  of  fat -soluble  A  in 
these  fats  should  not  be  neglected.  The  absence  of  this  substance 
from  the  diet  appears  to  be  the  cause  of  rickets.  Butter  contains 
this  unknown  substance  ;  lard  does  not  contain  it ;  dripping 
does  not  appear  to  have  been  tested,  but  owing  to  the  stability 
of  this  unknown  factor  to  heat,  fat -soluble  A  is  probably  present. 

Three  types  of  margarine  can  be  purchased  on  the  market, 
on^  made  from  vegetable  fats,  another  entirely  from  animal 
fats,  and  the  third  from  a  mixture  of  animal  and  vegetable  fats. 
The  margarine  made  from  vegetable  fats  is  usually  the  cheapest 
product.  The  vegetable  fats  derived  from  seeds,  as  used  in 
margarine  making,  do  not  contain  fat-soluble  A,  and  hence 
this  type  of  margarine  is  deficient  in  accessory  factor.  The  other 
type,  to  which  the  olein  fraction  of  animal  fat  is  frequently  added 
to  make  the  consistency  nearer  that  of  butter,  will  be  compara- 
tively rich  in  fat-soluble  A. 

Numerous  varieties  of  margarine  are  now  on  the  market, 
but  without  adequate  knowledge  of  their  manufacture,  a  fair 
statement  as  to  the  presence  or  absence  of  fat -soluble  A  is  not 
possible.  It  is  to  be  hoped  that  the  manufacturers  are  taking 
notice  of  the  scientific  data  concerning  fat-soluble  A,  as  only 
in  this  way  can  a  margarine  be  made  equal  to  butter  as  a  food- 
stuff. Further  details  concerning  Accessory  Food  Factors  will 
be  found  in  the  Report  of  the  Medical  Research  Committee  of 
1919. 
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POULTRY   AND   GAME. 

Except  chicken  and  rabbit,  the  birds  and  animals  used  were 
purchased  on  the  market.  The  chicken  and  rabbit  were  frozen 
articles  from  those  supplied  for  the  Army.  The  chicken  was  a 
"  war "  specimen,  the  rabbit  an  average  properly  nourished 
animal.  Only  two  joints  of  venison  were  taken  for  analysis, 
as  it  was  not  desired  to  get  more  than  a  comparison  of  deer 
flesh  with  other  flesh. 

The  bird  or  animal  was  separated  into  its  several  parts,  each 
part  being  weighed  so  as  to  ascertain  its  proportion  to  the  whole. 
For  comparison  the  proportions  are  shown  in  pairs  in  the  following 
tables.  During  the  dissection  a  certain  quantity  of  water  is 
lost  by  evaporation.  This  has  not  been  determined,  on  account 
of  its  variability,  depending  on  the  temperature  of  the  room, 
rate  of  dissection  and  other  minor  factors.  The  total  weight  is 
that  of  the  addition  of  the  separate  parts  ;  these  were  weighed  as 
soon  as  the  dissection  was  completed. 

The  chemical  analysis  of  the  several  parts  was  carried  out 
as  soon  as  the  several  parts  were  separated  and  minced,  so  as  to 
avoid  further  loss  of  water  by  evaporation.  Bones  and  carcase, 
sometimes  also  head  and  neck,  were  extracted  together  with 
boiling  water  and  the  extract  analysed  ;  in  other  cases  the  head 
and  neck  were  boiled  in  water  separately,  the  meat  scraped  off 
and  analysed,  and  also  the  extract. 

From  the  analytical  data  and  the  proportions,  the  values  for 
the  muscle,  offal  and  whole  bird  or  animal  are  calculated. 

Just  as  was  found  with  beef,  mutton,  etc.,  the  analytical  data 
do  not  as  a  rule  total  loo.  The  difference,  as  before,  is  to  be 
attributed  mainly  to  the  difficulty  of  procuring  proper  samples  ; 
the  tissues  are  tough,  and  not  capable  of  fine  disintegration  by 
a  small  mincer,  even  after  passing  through  the  machine  two  or 
three  times.  Only  the  heart  and  liver  have  been  assumed  to 
contain  carbohydrate  (glycogen)  ;  we  are  not  justified  in  think- 
ing that  the  difference  in  the  other  organs  is  due  to  carbohydrate. 
Scarcely  any  analyses  of  glycogen  have  been  made  in  these 
animals. 

Very  few  analyses  of  rabbit  appear  in  the  text  books. 
These  data  lead  to  the  conclusion  that  the  data  quoted  by  Konig 
are  for  the  animal  including  offal,  and  those  by  McKillop  for  the 
flesh  only. 

The  analytical  data  for  tinned  rabbit  are  included  for  com- 
parison. Only  one  specimen  of  each  animal  or  bird  (except 
pigeon)  was  analysed.  All  data  will  be  variable,  as  they  depend 
on  the  condition  of  the  animal  or  bird  at  the  time  of  its  use  for 
food — ^whether  it  is  fattened  or  not  fattened  ;  the  values  now 
determined  do  not  deviate  greatly  from  other  values. 
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POULTRY   AND   GAME. 
Proportions  of  Parts. 


Frozen  Chicken. 

Turkey. 

. 

Gm. 

Per  cent. 

Gm. 

Per  cent. 

Muscle — 

Back 

32 

2-6 

71 

2-5 

Breast 

145 

II-9 

638 

22-3 

Leg 

202 

i6-5 

447 

15-6 

Wing 

48 

3-9 

143 

5-0 

Skin 

75 

502 

61 

41-0 

195 

1494 

6-8 

52-a 

Brain 

— 







Comb 

8 

0-7 





Gizzard 

22 

1-8 

118 

4'i 

Heart 

12 

i-o 

20 

0-7 

Kidneys 

2 

0-2 

15 

o*5 

Liver 

20 

r-6 

55 

1-9 

Lungs 

13 

77 

II 

6-4 

13 

221 

0-5 

7-T 

Leg  Bones      . . 

60 

4-9 

148 

5-2 

Wing  Bones 

42 

102 

3-4 

8-3 

100 

248 

3-4 

8-6. 

Head  and  Neck 

211 

211 

7-3 

7'3. 

Carcase 

546 

44-5 

364 

364 

12-7 

12-7 

Intestines 

546 

44-5 

215 

7-5 

Feet 

116 

331 

4-0 

II-5 

Total      . . 

1227 

100 -2 

2869 

100 -o 
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POULTRY   AND    GAME. 
Proportions  of  Parts. 


Duck. 

Goose. 

Gm. 

Per  cent. 

Gm. 

Per  cent. 

Muscle — ■ 

Back 

24 

II 

48 

1-3 

Breast 

280 

I3-0 

470 

I3-I 

Leg 

174 

8-1 

372 

IO-4 

Wing 

107 

5-0 

238 

6-6 

Skin            . .          ;. . 

702 

32-7 

470 

I3-I 

Brain 

5 

1287 

0-2 

59-9 

II 

1598 

0-3 

44-5 

Fat     . . 

114 

5-3 

350 

9-8 

Gizzard 

63 

2-9 

165 

4.6 

Heart 

16 

0-7 

28 

0-8 

Kidneys 

9 

0-4 

19 

0-5 

Liver 

26 

1-2 

71 

2  -o 

Lungs 

8 

0-4 

29 

0-8 

m 

241 

ii-i 

673 

i8-8 

*Head  and  Neck      .  . 

205 

9-5 

221 

6-2 

205 

9-5 

221 

6-2 

Carcase  and  Feet     . . 

198 

9-2 

3  5,5 

9-9 

Leg  Bones 

29 

1-4 

75 

2  •  I 

Wing    „          

39 

226 

1-8 

12-4 

114 

544 

3-2 

■ 

15-2 

Feathers 

II 

0-5 

48 

1-3 

Intestines 

139 

6-5 

500 

13-9 

150 

7-0 

548 

15-2 

Total      . . 

2149 

99-9 

3584 

99-9 

*  Head  and  Neck  after  boiling  in  wat 

er  : — 

Bones 

91 

64-5 

131 

59-8 

Meat 

50 

35-5 

88 

40-2 

Total 

141 

100 -o 

219 

100 -o 

QI 


POULTRY   AND   GAME. 

Proportions  of  Parts. 

Two  Pigeons. 


No 

.  I. 

No 

.  2. 

No.  I. 

No.  2. 

Mean. 

Gm. 

Gm. 

Per  cent. 

Per  cent. 

Per 
cent. 

Muscle — 

Back 

3 

3 

0-8 

i-o 

0-9 

Breast 

84 

72 

22-0 

23-4 

22-7 

Leg 

23 

20 

6-0 

t>-5 

6-3 

Wing 

30 

23 

7.9 

7-5 

7-7 

Skin 

25 

165 

22 

140 

6-5 

43-2 

7-1 

45-5 

6-8 

44 -4 

Brain 

2 

I 

0-5 

0-3 

0-4 

Gizzard 

14 

12 

3-7 

3-9 

3-8 

Heart 

6 

4 

1-6 

1-3 

1-4 

Kidneys 

4 

2 

i-o 

0-6 

0-8 

Liver 

14 

10 

3-^ 

3.2 

3-4 

Lungs 

6 

46 

5 

34 

1-6 

12  -o 

1-6 

10 '9 

1-6 

II-4 

Head  and  Neck 

23 

23 

18 

18 

6-0 

5-8 

5-9 

Carcase 

29 

25 

7.6 

8-1 

7.9 

Wing  Bones  . . 

6 

5 

1-6 

1-6 

1-6 

Leg  Bone.".     . . 

15 

50 

II 

41 

3-9 

I9-I 

3-7 

19-2 

3-8 

35 

30 

9-2 

9.7 

19-2 

Feathers 

9.4 

Feet    . . 

8 

7 

2-1 

2-3 

2-2 

Intestines 

55 

98 

38 

75 

14-4 

25-7 

12-4 

24-4 

13-4 

' 

25-0 

Total       . . 

382 

308 

100 -o 

lOO-O 

lOO-O 
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POULTRY   AND   GAME. 

Proportions  of  Parts. 


Grouse. 

Wild  Duck.      . 

Gm. 

Per  cent. 

Gm. 

Per  cent. 

Muscle— 

Back 

ID 

2-3 

7 

I  -o 

Breast    '    .. 

121 

27-9 

168 

23-6 

Leg 

25 

5-8 

39 

5-5 

Wing 

15 

3-5 

46 

6-4 

Skin 

32 

203 

7-3 

46-8 

72 

332 

10 -I 

46-6 

Brain 

— 

— 

4 

0-6 

Gizzard 

i6 

3'7 

45 

6-3 

Heart 

7 

1-6 

9 

1-3 

Kidneys 

2 

0-5 

9 

1-3 

Liver 

II 

2-5 

17 

2-4 

Lungs 

3 

39 

0.7 

9-0 

II 

95 

1-5 

13-4 

Head  and  Neck        "1 

— 

— 

43 

43 

6-0 

6-0 

Leg  Bones     . .           L 

f 

8 

i-i 

Wing  Bones  . . 

77 

17-7 

^ 

15 

2  -I 

Carcase 

77 

L 

17-7 

68 

91 

9-5 

12-7 

Intestines 

115 

26-5 

136 

19-1 

Feathers 

115 

26.5 

16 

152 

2-2 

21-3 

Total  .. 

434 

100 -o 

713 

100 -o 
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POULTRY   AND   GAME. 
Proportions  of  Parts. 


Partridge. 

Pheasant. 

Gm. 

Per  cent. 

Gm. 

Per  cent. 

Muscle — 

Back 

II  -o 

3-1 

32 

3-6 

Breast 

97-0 

27-2 

, 

247 

27.7 

Leg             ..          .. 

42  -o 

II-8 

144 

l6-2 

Wing 

9-5 

2-7 

53 

5-9 

Skin 

21  -o 

180 -5 

5-9 

50-7 

65 

541 

7-3 

60 '7 

Brain 

— 

— 

4 

0-4 

Fat 



— 

12 

1-3 

Gizzard 

12-5 

3-5 

18 

2-0 

Heart 

2-5 

0-7 

5 

0-6 

Kidneys 

5 

0-6 

Liver 

«-5 

2-5 

17 

1-9 

Lungs 

4-0 

27-5 

I  -I 

7.8 

6 

67 

0-7 

T5 

Head    and     Neck  ^ 

60 -o 

i6-8 

47 

47 

5-3 

5-3 

r 

Carcase           ,  .          J 

37 

4-2 

Leg  Bones     . . 

I2-0 

3-3 

22 

2-5 

Wing  Bones 

9-0 

8i-o 

2-5 

22-6 

28 

87 

3-1 

9-8 

Feathers 

35-5 

9.9 

18 

2-0 

Feet 

36 

4-0 

Intestines 

32-5 

68-0 

9-1 

19-0 
ICO-  I 

95 

149 

10 -7 

16-7 

Total      . . 

357 -o 

891 

100 -o 

Head  and  Neck  after  boiling  in  water  :- 

Meat 
Bones 


19 
25 


44 


43-2 
56-8 
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POULTRY   AND    GAME. 
Proportions  of  Parts. 


Hare  (Scotch). 

Rabbit  (Frozen). 

Gm. 

Per  cent. 

Gm. 

Per  cent. 

Muscle- 
Bach 
Flank 

Foreleg  and  Shoul- 
der         ..          .. 
Hindleg 

283 
44 

142 
424 

893 

155 

376 

906 
2330 

12 -I 
1-9 

6-1 

18 -2 

38-3 
6-7 

1 

i6-i 
38-9 

98 
217 

230 
102 

647 

73 

270 
357 

7-3 

l6-2 

17-2 
7-6 

Brain 

Heart 

Kidneys 

Liver 

Lungs 

Suet 

12 

27 

14 
60 

38 

4 

0'5 

1-2 
0.6 
2-6 

1-6 

0-2 

7 

4 

9 

28 

12 

13 

0-5 
0-3 
0-7 

2-1 

0-9 

I-O 

48-3 

Bones,  Foreleg 
„        Hindleg 
Carcase,    Head    and 

Neck 

30 
61 

285 

535 
264 
107 

1-3 

2-6 
12-2 

270 

20 -2 

5-5 

Intestines 

Skin 

Water 

23-0 

II-3 
4-6 

262 
85 

19-6 
6.4 

20 '2 

26-0 

Total      . . 

100 -o 

1337 

100 'O 
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Breast 
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Lungs 

(B   16295T) 


98 


>^  ft 
H 


2 


en 
■  H 

fin 

O 

cn 
^ 
O 

H 
Pi 
O 

O 
fin 

O 
H 

O 

Q 
« 
O 
U 
O 
<J 

Q 
M 
H 

<J 

t3 
O 

H 
<! 


Energy  Value.     Calories  per— 

0 

CO 
H 

M 

N3 

o 

M 

00 

M 

i 

8 

00 

■    1 

00    O    M    CO  !>• 
M  VO    (^  lO   • 

G    O    O   O    N 

fO 

ON 
01 

M   VO     M     Tj-00   vO     C» 

o  a^  H  M  o  o  o 

00 

CO 

O    ^  O    O    O   0    o 

»o 

1   ^ 

l  1  1  1  1 

1 

1  1  1  i  1  f  1 

in 
o 

G 

d 

1 

M  00  vO    O    -^ 

O     (N     M     M     M 

C<  00    N    M    t^vO    O 
O     O   VO     M     o     N     M 

04 

O    O    GO    GO    G 

H 

O      M      M      M 

o  o  o  o 

O    O    O    O     1 

rO 
O 

o 

S  8  8  8  8 

1     1    G  b  o  o  o 

M 

o 

d 

1 

o  o  o  o  o 

CO 

O 

O     O      CO    H     M     CJ     M 

0    O    G    O    G    O    G 

00 
G 

G    G    G    G    G    G    G 

G 

1 
1 

t^  ro  "^  CO  C< 

O    O  »0  ro  ro 

• 

M 

04 

N    CO  M    lo  c^  00    CO 

'^ 

G    G    (S    O    G    G    G 

'^ 

Per- 
centage 
Amount. 

H  o  M  o  r^ 

M    rooo    »0  M 

M                      CO 

Cit    CO  a  J>>  Tf-  0)    T^ 

H 

G    lO  N    G    G    H    o 

M 

1 

::::::: 

o 

< 



99 


o 

i 

0^ 
O 

M 

M 

1 

M 

vn 

1 

o 

CO 

o 

1 

VO 

M 

en 

00    N 
CO  O 

o 
00 

ro 

1 

1 

1 

o 
o 

11 

1 

8 

M 

o 

1 

0^ 

0     0 
M 

in 

o 

H 

1 

1 

1 

1 

1     1 

1 

1 

1 

1 

1 

00 

i  1 

00 

o 

1 

,1 

1  ■ 

1 

00 

^1 

00 

M 

-"^ 
N 

^ 

0 

rovO    . 

o 

o 
o 

w 

a    . 

-4-» 

i: 
1 

1 

1 

1 

i 
1 

1 

i 

(D 

1 
1 

«   a)   X 

* 

(B  I6295T) 


G  2 


100 


< 
o 

Q 
< 

o 

0^ 


0) 
CO 

o 

•a 

o 

3 


I 

i 


<3|>^ 


II 

T)  o 

<8g 


00    O    CO  <N  00 

CO  O    ro  CO  t^ 

00  O  CO  vO    N 

ro 

H  vo  M   u->  o   ro  CO 
0\  t^  Tt-00  00  00  vo 

CO  o  CO  »o  >n  o  in 

Tf  O^  O   0^  HH  vo    "^ 

CO  rt- 

•n  o 

00 

M 
00 

N  vo    U-)  Ti-  M 

O     O     W     M     M 

«0  rt-  lO  Tf  O 

t>^  O    0^  O  CS  00  CO 
CI  in  CO  «o  t^  CO  r< 

vo    ON 

M 

N  CO  lo  N  T^ 

00    lOOO    CO  CO  M  vO 

co-t>. 
VvO 

M 

ro 

t^  CO  M  vO    0^ 
l>.  tJ-oO    -^  o 

M     M     M     M     t^ 

vo     CO  ON   M     lO   Tt-  O 

ONOO     CO  M     lO   CO   O 

00     HI     C<     C<     M     M 

N   t^vO    Geo       COO-coQwOOO 


o\oo  00  o  cr> 
0\  (J\  0\  o   0\ 


00  O  M  o  o  o  t^ 
o\  o  o  o  o  o  a 


OOTfcOHTf       vOvOOCmOn 


On  »0  O    «0  N 


lO  Tt-  Tj-  c<    0>  T}-  01 

0\  MM 


I  I  I  I  I     I  I  Ul  tl 


O     t^  0>   M  00 


ON  0>  M    On  M    -^  M 


H    N    O    Tl-00 
C^    CI    C^    C^ 


CO  0>  t^vO   0\ 

N     M     M     M     M 


N     N     M     M     O 

o  o  o  o  o 


CO    CJ     CO  N     M 

O    O   O    O   O 


Ov  O  O 

•     O  o 

l^  M  M 

ON 

O  o 


00   o 


I  I 


I  I 


MMOM-^  CIMOnONMC^  t>- 

MMMMO  MOOMMMM  oI  I 

M     CO  COVO     t^  MC<MV0V0C10  -^ 

t^ONVOONl>  MIOC^CIMMIO  t^l  I 

VO  VO  VO  VO   M  00         t^vO  vo    O-  t^  vO 


i.«l 


^  in 


•'2      >> 


; 

-M 

o 

■p 

1 

S 
^ 

g 

<D 

.. 

tn 

o 

<0 

a 

1    <i^ 

o 

« 

^ 

It 

t) 

« 

§ 

•§•5 

OT 

»w    o 

O} 

^K 

ti 

c3 


lOI 


I 

1 
3 

6 

M 

to 

o 

M 

• 

ro 

00 

POULTRY   AND   GAME. 
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VENISON    (SPECIAL   SECTIONS), 
I. — Proportions  of  Parts. 


Per- 

Per- 

Gm. 

centage. 

Gm. 

centage. 

ih— 

Shoulder — 

Bones   ... 

148 

17-3 

Bone 

.     170 

17-4 

Fat 

210 

24-5 

Fat  and  skin    . 

.      119 

12-2 

Lean     ... 

375 

43-8 

Lean 

.     668 

68-2 

Skin,  hard 

124 

14-4 

Marrow  ... 
Total 

22 

2-2 

Total 

••       857 

100 -o 

•     979 

100 -o 
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FISH. 

Between  fifty  and  sixty  different  varieties  of  fish  were  obtained 
on  the  market  during  the  months  of  January,  February  and 
March,  1919.  The  custom  at  the  time  was  to  sell  the  fish  without 
its  intestine,  only  the  liver  and  roes  being  retained.  Only  in  a 
few  cases  has  the  whole  fish,  as  caught,  been  purchased.  This 
custom  may  be  to  reduce  the  weight  during  transit  from  the  coast, 
as  well  as  to  prevent  decomposition,  as  the  intestines  are  generally 
the  first  organs  to  become  putrid. 

Fish  vary  considerably  according  to  the  time  of  year  they  are 
caught ;  i.e.,  whether  it  is  or  is  not  the  breeding  season.  They 
also  vary  according  to  the  state  of  nutrition.  It  has  not  been 
possible  to  make  allowance  for  the  breeding  season  nor  for  the 
state  of  nutrition.  In  most  cases  only  one  fish  has  been  pur- 
chased for  analysis,  so  that  the  data  are  for  one  specimen,  but 
they  are  probably  in  the  neighbourhood  of  the  general  value. 

The  fish,  as  purchased,  have  been  separated  into  their  com- 
ponent parts,  and  the  weights  of  these  have  been  noted  so  as 
to  find  out  the  proportion.  In  general,  some  40  to  50  per  cent, 
of  fish  consists  of  bone.  The  component  parts  have  been 
separately  analysed.  From  these  data  and  the  proportions  the 
figures  for  the  whole  fish  are  calculated  ;  allowance  is  thus  made 
for  the  waste.  Further,  the  calculations  are  made  for  the  fish 
with  and  without  skin,  for  sometimes  the  skin  is  eaten  and  some- 
times not  eaten.  Extra  calculations  can  easily  be  made  for  the 
fish  without  roe,  liver,  etc.  ;  these  calculations  are  not  included 
in  the  following  tables. 

Fish  may  be  roughly  divided  into  several  groups  : — 

1.  Those  with  a  good  deal  of  fat :  Herring,  mackerel,  salmon, 

sprats. 

2.  Those  with  a  small  amount  of  fat  :   Gurnets,  mullets,  etc. 

3.  Those  with  very  little  fat :   Cod,  haddock,  whiting,  hake, 

etc. 

4.  Flat  fish  :   Brill,  dab,  halibut,  sole,  etc. 

5.  Fresh-water  fish  :   Eel,  perch,  trout. 

6.  Molluscs. 

7.  Crustaceans. 

The  various  data  are  grouped  together  under  these  headings. 
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FISH. 
Proportions  of  the  Various  Parts. 
Fresh  Herrings. 


Per- 

Per- 

Gm. 

centage. 

Gm. 

centage. 

3  Yfiarlings — 

Male— 

Flesh       ... 

174 

65-2 

Flesh       ... 

...     125 

59-8 

2  soft  roes 

II 

4-1 

Skin 

10 

4-8  • 

I  hard  roe 

7 

2-6 

Soft  roe  . . . 

...       32 

15-3 

Waste — Bone, 

gut 

75 

28-1 
100 -o 

Waste     ... 
Total  ... 

...       42 

20 -I 

Total  ... 

267 

...     209 

100 -o 

Female — 

Flesh      ... 

118 

64-1 

Skin 

7 

3-8 

Hard  roe 

... 

16 

8.7 

Waste     ... 

.. 

43 

23-4 

Total  ... 

184 

100 -o 

Preserved  Herrings. 


Per- 

Per- 

Gm. 

centage. 

Gm. 

centage. 

Salted  Male— 

Bloater,  Male 

— 

Flesh       

60 

54 -o 

Flesh       ... 

147 

60 -o 

Skin        

8 

7-3 

Skin 

6 

2-4 

Soft  roe 

21 

i8-9 

Soft  roe  ... 

... 

45 

i8-4 

Waste     

22 

19-8 

Waste     ... 
Total  ... 

... 

47 

19-2 

Total 

.      Ill 

100 'O 

245 

100 -o 

Salted  Female — 

Klesh       

62 

48-8 

Skin 

8 

6-s 

Bloater,  Female — 

Hard  roe 

29 

22-8 

Flesh       ... 

... 

121 

60-5 

Waste 

.       28 

22-1 

Skin 
Hard  roe 

5 
35 

2-5 
i7"5 

Total 

.      127 

100 -o 

Waste     ... 
Total  ... 

39 

19-5 

200 

100 -o 

Kippers — 

Flesh       

.      140 

75  "O 

Skin         

12 

6-4 

Waste 

.        35 

i8-6 

Total 

.      187 

100 -o 

Mackerel  (2  fish) — 

Whitebait  (40 

fishes^ 

=  135  gms.) 

Flesh       

.     365 

57-7 

20  fishes — 

Skin 

17 

2-7 

Flesh  and 

skin  ... 

42 

62-7 

Waste 

.     250 

39-6 

Waste     ... 
Total  ... 

25 
67 

37-3 

Total 

.     632 

100 'O 

lOO-O 
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FISH. 
Proportions  of  the  Various  Parts — continued. 


Sprats  (7  fishes)— 
Flesh  and  skin  . . 
Waste 

Gm.     ( 

74 

26 
lOO 

Per- 
:entage. 

74-0 
260 

Grey  Gurnet — 

Flesh      

Skin        

Hard  roe 

Liver      

Waste     

Total 

Red  Mullet  {2  fishes)- 

Flesh      

Skin        

Liver 

Waste     

Total 

Grey  Mullet — 

Flesh      

Skin        

Waste     

Total 

Bass- 
Flesh       

Skin        

Soft  roe 

Liver 

Waste     

Total 

Bream — 

Flesh       

Hard  roe 

Waste     

Total 

Haddock  {Fresh)— 

Flesh       

Waste     ... 

Total 

Gm. 

210 
15 
43 
10 

200 

Per- 
centage. 

44-0 
3-1 

Total 

100 -o 

9'0 

2-1 

41-8 

4^ 
II 

53 

79-2 
20-8 

Smoked    Sprats    (6 
fishes)— 
Flesh  and  skin  . . 
Waste     

478 

214 

20 

6 

120 

100 -o 

Total 

1 00-0 

59*4 

Smelts  {j^  fishes) — 
Flesh  and  skin  . . . 
I  hard  roe 

6o-o 
1-5 
2-5 

37-0 

59-4 
1-5 
2-5 

36-6 

lOO-O 

5-6 

1-7 

33-3 

3  soft  roes 
Waste     

360 

100 -o 

963 
90 

278 

1.331 

625 
55 
72 
13 

415 

1,180 

Total 

lOI  -o 

Dog  Fish- 
Flesh      

Skin        

Hard  roe 

Liver       

Waste     

607-5 

8o-o 

4-5 
150-0 
393 -o 

49-2 

6-5 
0-4 

I2-I 

31-8 

72-3 

6-8 

20-9 

100. 0 

Total 

1.235-0 

loo-o 

Sturgeon  Section — 

Flesh      

Skin        

Soft  bone 

203-5 
12-0 

^5'5 

88-1 
5-2 
6-7 

53-0 
4-7 
6-1 
i-i 

35-1 

231  -0 

loo-o 

Total 

100 'O 

164 

8 
35 

79-2 

3-9 
i6'9 

Salmon  Section — 

Flesh      

Skin        

Waste     

256 

4 

330 

43-4 
0-7 

Total 

207 

loo-o 

55-9 

Red  Gurnet- 

232 
16 

7 

16 

261 

43-6 
3-0 
1-3 
3-0 

49-1 

590 

100 -o 

Flesh      

Skin        

Hard  roe 

Liver      

Waste     

231 
123 

65-3 
34-7 

Total 

532 

100 -0 

354 

100 'O 
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FISH. 

Proportions  of  the  Various  Parts — continued. 

Per- 

Per- 

Gm. 

centage. 

Gm.     centage. 

Codling — 

Ling- 

Flesh       

410 

54-3 

Flesh 

5'i59 

59-6 

Skin        

35 

4-7 

Skin 

499 

5-8 

Waste     

310 

41-0 

Hard  roe 

Waste     

680 

7.9 
26-7 

. 

2,312 

Total 

755 

100 -o 

Total 

8,650 



Haddock — 

Hard  roes  (2)     ... 

98 

100 -o 

Pout  Whiting- 

Flesh 

2x5-0 

5'^'5 

Skin         

18-6 

4.4 

Cod- 

Soft  roe 

3-4 

0-8 

Hard  roe 

158 

100 -o 

Waste     

Total 

189-0 

44-3 

426-0 

100 -0 

Smoked  Haddock- 

Flesh       

200 

76-3 

Waste     

62 

23-7 

Conger  Eel — 
Flesh       

65-3 

930 

Total 

262 

100 'O 

Skin        

Waste     

Total 

103 

7-2 

392 

27'5 

Whiting- 

1.425 

100 -0 

Flesh  and  skin  .. 

165 

63-6 

Waste     

95 

36-4 

Brill- 

Total  ... 

260 

100 -o 

Flesh       ... 

748 

58-4 



" 

Black  skin 

.       36 

2-8 

White  skin 

-       36 

2-8 

Cod  Section — 

Soft  roe 

3 

0-2 

Flesh       

26.5 

83-3 

Waste     

■   .458 

35-8 

Skin        

14 

4'4 

Waste     ... 

.       39 

12.3 

Total 

Dab- 

1,281 

100 'O 

Total 

.     318 

100 -o 

Flesh       

-     349 

60-2 

Saithe  or  Coal  Fish  Section 

— 

Black  skin 

23 

4-0 

Flesh       

.     189 

88-3 

White  skin 

.        19 

3-3 

Skin        

9 

4-2 

Hard  roe 

.        18 

31 

Waste     

.        16 

7-5 

Waste     

Total 

Flounder  {2  fishes)- 

.      171 

29-4 

Total 

.      214 

100 -o 

.     580 

100 -0 

Hake- 

Flesh       

.  1,223- 

5     65-4 

Flesh       

-       79 

46-5 

Skin        

34- 

0       1-8 

Black  skin 

9 

5-3 

Liver 

2- 

5       o-i 

White  skin 

7 

4-1 

Waste     

.       612 

0     32-7 

Waste     ... 
Total  ... 

-       75 

44-1 

Total 

.    1.872 

•0    lOO'O 

.     170 

100 -0 
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FISH. 
Proportions  of  the  Various  Parts — continued. 


Per-      , 

Per 

Gm. 

centage.  | 

Gm.      centage. 

Halibut- 

Sole- 

Flesh       ... 

...  2.093 

70-2 

Flesh       ... 

...     280 

61.7 

Black  skin 

...       78 

1-9 

Black  skin 

...       14 

3-1 

White  skin 

...       85 

2'0 

White  skin 

...       13 

2.9 

Waste     ... 

...  1,070 

25-9 

Hard  roe 
Waste     ... 

...       26 
...     121 

5'7 

Total  ... 

...4.136 

100 -o 

...     863 

Total  ... 

Skate  Section — 

...     454 

100 -o 

42-1 

John  Dory — 
Flesh       ... 

Skin 

72 

3*5 

Flesh 

...     430 

65-1 

Hard  roe 

...       65 

3*2 

Skin 

...     190 

28-8 

Waste     ... 

...  1,050 

51-2 

Waste     ... 
Total  ... 

Turbot — 

...       40 

6-1 

Total  ... 

...  2,050 

100 -o 

...     660 

100  0 

Lemon  Sole — 

Flesh       ... 

...  1,215 

52-3 

Flesh       ... 

...     319- 

0 

55-6 

Black  skin 

90 

3*9 

Black  skin 

...       31- 

5 

5-5 

White  skin 

...       80 

3*4 

White  skin 

...       27- 

0 

4-7 

Soft  roe  ... 

10 

0-4 

Hard  roe 

...       36- 

2 

6-3 

Waste     ... 

...     930 

40 'O 

Waste     ... 

...     i6o- 

3 

27.9 

Total  ... 

...  2,325 

100 'O 

Total  ... 

-     574- 

0 

loo-o 

Witches- 

Plaice- 

Flesh       ... 

...       73-8 

62.5 

Flesh       ... 

...     347 

34-1 

Black  skin 

4-5 

3-8 

Skin 

...       78 

I9-I 

White  skin 

4-7 

4-0 

Hard  roe 

...     195 

7-6 

Liver 

3-0 

2-6 

Waste     ... 

...     400 

39-2 

Waste     ... 
Total  ... 

...       32-0 

27-1 

Total  ... 

...  1,020 

lOO'O 

...     ii8-o 

100 -o 

Fresh  Water  Fish. 


Eel— 
Flesh       . 
Skin 

Hard  roe 
Waste     . 


Per- 
Gm.     centage. 


157 

48 

5 

57 


58-8 
18.0 
I    -8 

21-4 


Total 

267       100 -o 

Perch  (2  fishes)— 

Flesh       

Skin         

Hard  roe 

Liver       

Waste     

162*5     40*6 

42-0     iO'5 

64*0     i6*o 

6-5       1-6 

125-0     31-3 

Total 

400-0  100 -o 

Brook  Trout- 
Flesh       ... 
Skin 
Waste     ... 

Total  .;, 


Gm. 


149 
16 


54 


Per 
centage. 

68-0 

7-3 
24-7 


219 


100 -o 


(b  16295T) 
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FISH. 

Proportions  of  the  Various  Parts — continued. 

Molluscs. 


Oysters  (12) — 
Flesh       ... 
Liquid     ... 
Shell,  &c. 

Total  ... 

Gm. 

...       62 
...       65 

•••     457 

...     584 

44 
...       40 
...       96 

Per- 
centage. 

IO-6 
ii-i 

78-3 

100 -o 

Whelks  (6)— 

Flesh       

Shell.  &c. 

Total  ... 

Cockles,  Salted,  witho 

26            

34             

32  (after  washing) 

Winkles  (24)— 

Flesh       

Shell,  &c. 

Total 

CEANS. 

Shrimps  (41) — 

Flesh       

Shell       ... 

Total 

Prawns  (18) — 

Flesh       

Shell       

Total 

Per- 
Gm.     centage. 

79-5     42-1 
I09-5     57-9 

189-0  loo-o 

Mussels  (12) — 
Flesh       ... 
Liquid    ... 
Shell,  &c. 

24-4 

22-3 

53-3 

ut  Shell— 

50       100 -o 
50       100 -o 

50      — 

Total  ... 

...     180 

100 -o 

Scallops  (2)— 
Flesh       ... 
Liver,  &c. 
Mantle    ... 
Shell.  &c. 

...       49- 
...        i6- 

...         28- 

...     276. 
...     370- 

5     13-4 
5       4-5 
0       7-5 
0     74-6 

30-8       22*3 
107-2       77-7 

138-0  loo-o 

.  Total  ... 

0  100 -o 

■ 

Crab — 
Flesh       ... 
'Liver,  &c. 

Gm. 

-     175 
...      96 
...       25 
..•     372 

Crusta 

Per- 
centage. 

26-2 

14-4 

3-7 

55-7 

Per- 
Gm.     centage. 

25         47-2 
28         52-8 

Shell 

53       100 -o 

Total  ... 

...     668 

100 -o 

Lobster — 
Flesh       ... 

...     160 

...       15 

7 

...     115 

...     297 

53-9 
5-1 

2-3 

38-7 

lOO'O 

23         46-0 
27         54-0 

Liver,  &c. 
Interior  waste 
Shell       ... 

Total  ... 

50       100 -o 
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FRESH   VEGETABLES. 


The  common  vegetables  can  be  conveniently  divided  into 
several  groups,  such  as  root,  leaf,  fruit,  leguminous,  etc.  Such 
a  division  makes  the  members  of  a  group  easily  comparable. 
All  the  common  vegetables,  except  beet  spinach,  were  obtained. 
Beet  spinach  unfortunately  could  not  be  procured  at  the  time 
these  analyses  were  being  made. 

The  whole  vegetable,  as  purchased,  is  not  usually  eaten, 
so  that,  before  analysis,  the  various  parts  were  separated  as  far 
as  possible.  These  parts  were  weighed,  and  in  nearly  every 
case  the  separate  parts  were  analysed.  The  food  value  of  the 
whole  vegetable,  as  purchased,  is  calculated  from  the  proportions 
of  the  parts  and  the  analytical  data.  Further,  the  same  calcula- 
tions give  the  food  value  of  the  edible  portion  allowing  for  the 
remainder  as  waste.  The  vegetables  were  procured  as  often 
as  possible  in  the  whole  condition,  e.g.,  turnips  and  other  root 
vegetables,  though  the  leafy  portion  is  generally  removed  before 
the  vegetable  is  sold  on  the  market.  The  food  value  of  the  whole 
plant  is  then  obtained. 

Generally  only  one  analysis  of  each  vegetable  was  made, 
but  in  some  cases  separate  analyses  were  made  of  more  than  one 
specimen.  These  analyses  show  distinct  differences  (see  carrots, 
parsnips,  radish,  cabbage).  This  is  partly  accounted  for  by  the 
weather  at  the  time  these  vegetables  were  marketed.  During 
periods  of  wet  weather,  though  no  rain  fell  at  the  time  of  collecting, 
the  vegetables  contained  more  water.  Variations  must  also  occur 
depending  upon  the  nature  of  the  soil  on  which  the  vegetable  is 
grown  and  general  climate.  In  a  few  cases,  such  as  potatoes, 
peas,  beans,  marrows,  analyses  of  the  cooked  vegetable  have  been 
made,  as  well  as  of  the  raw  vegetable.  The  results  show  that  a 
distinct,  though  small,  loss  occurs  in  cooking.  Excepting  tubers 
and  roots,  the  energy  value  of  vegetables  is  very  small.  The  chief 
value  of  vegetables,  especially  if  they  are  not  cooked  for  a  long 
period,  is  in  the  supply  of  the  accessory  food  factors.  Cabbage 
and  swedes  are  particularly  valuable  in  preventing  scurvy  (see 
appendix,  p.  255). 

Proportions  of  Parts. 


Kernel 
Skin 
Pods 
Waste 

Green  Peas. 

Gm. 

72 

28 

124 

12 

Per- 
centage. 

30-5 
12  -o 

52-5 
100 -o 

Kernel 
Skin    ■ 

Total  . 

Green  Peas. 

Gm. 

...       72 

28 

Per- 
centage 
72-0 
28-0 

100 

100 -o 

Total 

236 

158 

FRESH  VEGETABLES. 
Proportions  of  Parts — continued. 


Kernel 

Skin 

Pods 


Gm. 
Broad  Beans. 

64 

33 

173 


Per- 
centage. 

23.7 

12-2 
64-1 


Total  ... 


Kernel 
Skin 


270 

100 'O 

64 

33 

66 -o 
34*o 

97 

100 -o 

Total  . 


Scarlet  Runner  Beans. 

Edible         222         91*7 

8-3 


Waste 
Total 


20 


242 


French  Beans. 


Edible 
Waste 


225 
22 


Total 


247 


100 -o 


9I-I 
8-9 

100 'O 


White  Wax  or  Butter  Beans. 

Edible         80-5       97 'O 

Waste         ...    ^     ...       2-5         3-0 

Total 


83*0       lOO'O 


Uncooked  Potatoes,  New. 

Tuber  ...  ...     794         97*4 

Skin  21  2-6 


Total  ... 


815 


100 -o 


Uncooked  Potatoes,  Old. 

Tuber  175         92-1 

Skin  15  7-9 


Total  ... 


190 


100 -o 


Cooked  Potatoes,  New. . 

Tuber         383         95-8 

Skin  17  4-2 


Total  ... 


400 


100 -o 


Per- 

Gm.     centage. 

Cooked  Potatoes,  Old. 

Tuber  207         92-0 

Skin  18  8-0 


Total 


225 


100 -o 


Jerusalem  Artichoke. 

Edible  part            ...1,000  40-0 

Stems  and  roots    ...  1,500  60 -o 

Total 2,500  100 -o 


Radish. 

Edible  part 

Leaf 

Rootlets      

Total 

Edible  part 

Leaf  and  rootlets  .. 

Total 


15 

17 
I 


45-5 

51-5 
3.0 


33 

100 -o 

152 
395 

27-8 

72-2 

547 

100 -o 

Turnips. 


Leaves 
Edible  part  '\ 
Scrapings     / 

Total  ... 

Edible  part 
Scrapings   ... 

Total  ... 


368 
562 


39-6 
60 '4 


930 

100 -o 

362 
52 

87-4 

12-6 

414 

100  "O 

Kohlrabi. 


Leaf  and  stalk 
Edible  part 
Scrapings   ... 

Total  ... 

Edible  part 
Scrapings   ... 

Total  ... 


340         40-4 

385         45-7 
117         13-9 


842 

100 -o 

385 
117 

767 

23-3 

502 

100 -o 

Leaf 

Edible  part 
Scrapings    . . 

FR 

Propor 

Gm. 
Swedes. 

-"     325 
...     452 

...       83 

15 
ESH    VE( 

nONS   OF  ] 

Per- 
centage. 

37-8 

52-6 

9-6 

100 -o 

9 

:^ETABLES. 

Parts — continued. 

Scorzoi 

Leaf            

Edible  part 
Scrapings 

Total 

Edible  part 
Scrapings   ... 

Total  ... 

Caulifl 
Flower 

Inside  leaf,  edible  . 
Waste  leaf  and  ster 

Total  ... 

Green  Ar 
Waste  leaf 
Edible  leaf... 
"  Fond  "     ... 

Total  ... 

Marrow, 
Edible  part 
Seed  part   ... 
Skin 

Total  ... 

Marrow, 
Edible  part 
Seed  part   ... 
Skin 

Total  ... 

Aubergine  or 
(i)  Edible 

(2)  Edible 

Cucur 
Edible  part 
Skin 

Total  ... 

Tama 
Edible 

Gm. 
^era. 
.     650 
.       68 
•       17 

Per- 
centage. 

88-4. 
9-2 
2-4 

Total  .. 

...     860 

.     735 

lOO-O 

Edible  part 
Scrapings   .. 

...     452 
...       83 

-     535 

Beetroot. 
...     312 

...     515 

2 

84-5 
15-5 

.       68 

•  17 

.       85 

ower. 
.     238 

•  35 
n.     250 

•  523 

80 -o 
20  0 

Total  .. 

100 -o 

100  0 

Leaf,  &c.    ... 
Edible  part 
Rootlets 

37-6 

62-1 

0-3 

45-5 

6-7 

47-8 

Total 

...     829 

Carrots. 

...       56 
...     225 

100 -o 

20-0 

80 -o 

100  -o 

Leaf 
Root 

tichoke. 
.     142 

•       39 

..       28 

68 -o 
i8-6 
13-4 

.     209 

Total  .. 

...     281 

100 -o 

100 -o 

Green. 

••     775 
..     200 

•     175 

Leaf 
Edible  part 

Parsnip. 

...     103 
...     164 
d  root- 

...       25 

35-3 
56-1 

8-6 

67.4 
17-4 

15-2 

Scrapings  an 
lets 

..  1,150 

100 -o 

Yellow. 
'•     775 
••     350 

..     275 

Total  .. 

...     292 

100 -o 

55 '4 

Edible  part 
Scrapings    . . 

...      164 
...       25 

86-8 

13-2 

25-0 
19-6 

..  1,400 

Total  .. 

...     189 

100  "O 

45-8 
47-4 

6-8 

100 -o 

Egg  Pk 
..     185 

..     177 

Salsify. 

...     262 
...     271 
d  root- 

...       39 

mt. 
100 -o 

Leaf 
Edible  part 

100 -o 

Scrapings  an 
lets 

nher. 
..     309 
..       65 

82-6 
17-4 

Total  .. 

...     572 

100 'O 

Edible  part 

...     271 
...       39 

.      •    ...     310 

87-4 

12-6 

••     374 

100 -o 

Scrapings    .. 

toes. 

Total  .. 

100 -o 

100 -o 

i6o 


FRESH    VEGETABLES. 
Proportions  of  Parts — continued. 


Edible  part 
Outer  skin 

Total  . 


English  Onions, 

Per- 
Gm.     centage. 
...     470         95*5 


4-5 


492 


Leek. 


Leaf 

...     140 

55-6 

Ga 

rlic. 

Edible  part 

...     no 

43-6 

Edible  part 

...       78 

91-8 

Rootlets      ... 

2 

0-8 

Skin 

7 

8-2 

Total  .. 


252 


Asparagus. 

Per- 
Gm.     centage. 
Edible  part  ...     174         42-8 

Waste  stalk 


Total  ... 

Seakale. 
Edible  part 
Root  and  waste 

Total  ... 

Rhubarb. 
Edible  part 
Leaf  and  waste 

Total  ... 

Lettuce, 


Edible  part 
Outside  leaf  and 
stalk 

Total  ... 


233. 

57-2 

407 

100 -o 

e. 
52 

77-1 

22-9 

227 

100 -o 

b. 
436 
95 

82-1 

17-9 

531 

100 -o 

Batavia 
Edible  part 
Outside  leaves 
Root  


Total 


Endive. 
Edible  inside  leaves 
Outside  leaves  and 
stalk       

Total 


Spanish  Onions. 

Per- 
Gm.     centage. 
Edible  part  ...     484         98-0 

Outer  skin  ...        10  2*0 


Total  .. 


494 


100 -o 


Total 


85 


Celery. 


Edible  stalk  and 

leaf 
Waste  leaf 

Total  ... 


Per- 

Gm.     centage. 


5^5 

67 


582 


Edible  part 

Stalk 

Skin 

Total  .. 


Mushroom. 

...     178 
...       27 


224 


88-5 
II-5 

100 -o 


79-4 

I2'0 

8-6 
100 -o 


Gm. 

278 

Per- 
centage. 
63-5 

160 

36-5 

438 

lOO-O 

I. 

357 

280 

24 

54'0 

42-3 

3-7 

661 

100 'O 

193 

73-6 

69 

26.4 

262 

100 'O 

Watercress. 


Leaves 
Large  stalk 

Total  . 


Leaf 
Roots 


Per- 

Gm.     centage. 
75         50-0 
75         50-0 


Total 


Leaf 

Stalk 


Total 




150 

100 -o 

Corn  Salad. 

37-0 

1-5 

96-1 
3-9 



38-5 

100 'O 

Parsley. 

57 
22 

72-2 
27-8 

.. 

79 

100 -o 

i6i 


Cabbage. 

Per- 
Gm.     centage 
(i)   Inside  leaves  775         62-0 

Outside  leaves 
and  stalk        ...     475 


FRESH   VEGETABLES. 
Proportions  of  Parts — continued. 

Perpetual  Spinach. 


Total  ., 


(2)  Inside  leaves  ...     740 
Outside     leaves 
and  stalk 


790 


Total 


Brussels  Sprouts. 
Edible  part  ...      195 

Outside  leaves  and 
stalk        ...  ...       59 


Total  ., 


254 


Savoy  Cabbage. 
Inside  leaves  ...     282 

Outside  leaves  and 
stalk        ...  ...     214 


Total  ... 


496 


Red  Cabbage. 
Inside  leaves  ...     795 

Outside  leaves  and 
stalk        ...  ...     590 


Total  ... 


38-0 


1,250        lOO-O 


48-4 

51-6 


...  1,530         lOO-O 


76-8 
23-2 

100 'O 

56-9 

43-1 

100 'O 

57-4 
42-6 


..1,385       100 -o 


Leaf 
Stalk 

Total  .., 
Spinach  leaf 


Per- 
Gm.     centage. 

86         70-5 
36         29-5 


122 


100 -o 


100 -o 


Leaf 
Stalk 


Sprouting  Broccoli. 

180         87-0 

27         13-0 


Total  ... 


207 


Total 


81 


Total  ... 


198 


100 -o 


Curly  Kale. 

Leaf  ...  ...       56         69-1 

Stalk  and  root       ...       25         30-9 


100 'O 


Thousand  Heads. 

Leaf             ...          ...     112  56*5 

Stem            ...          ...       72  36-4 

Main  stalk              ...       14  7*1 


1000 
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DRIED  LEGUMES   OR  PULSES. 

An  almost  complete  set  of  dried  beans,  lentils  and  peas, 
as  well  as  the  flour  prepared  from  them  was  obtainable  on  the 
market  during  the  summer  of  19 19. 

A  sample  of  Soya  beans  was  also  analysed. 

There  is  a  considerable  variation  in  the  chemical  analyses 
of  the  varieties  of  dried  beans,  especially  in  the  protein  content, 
but  the  calorie  value  is  about  the  same. 

In  the  case  of  peas,  the  split  variety  is  of  higher  calorie  value 
than  the  whole  pea.  Further,  the  flour  has  a  still  higher  calorie 
value. 

Soya  beans  have  a  very  high  fat  and  protein  content,  and,  in 
consequence  of  the  large  amount  of  fat,  have  a  distinctly  higher 
calorie  value. 


CEREALS  AND  CEREAL  PRODUCTS. 

With  the  exception  of  pearl  barley,  buckwheat  flour.  Force 
and  a  few  other  special  cereal  products,  an  almost  complete 
set  of  cereals  (whole  grain  and  milled  grain)  were  obtainable  on 
the  market  during  the  summer  of  1919. 

Messrs.  Ho  vis,  Ltd.,  have  kindly  supplied  various  wheat 
samples.  They  form  an  interesting  series.  Middlings  and 
semolina  closely  resemble  wheat  flour.  Further  analyses  of 
wheat  flour  are  given  later. 

The  two  analyses  of  rye  flour  are  rather  different.  Sample 
(i)  was  a  fresh  sample. 


FLOUR. 

In  addition  to  the  analyses  of  flour  under  cereals  and  cereal 
products,  several  other  analyses  have  been  carried  out. 

The  analytical  data  do  not  differ  to  any  great  extent,  though 
the  samples  had  a  slightly  different  outward  appearance. 

The  differences  make  little  alteration  to  the  energy  value. 
Flour  containing  germ  will  be  of  more  value  in  health  preservation 
than  pure  wheaten  flour.  The  germ-containing  flour  has  the 
anti-neuritic  vitamine.  Rye  flour  as  usually  milled  contains  the 
germ. 
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BREAD. 

Most  of  the  samples  of  bread  procured  for  analysis  were  made 
from  "  war  "  flour  and  baked  during  March,  April,  May,  1918. 
They  were  obtained  from  various  sources  and  consisted  of  samples 
of: 

White  bread  (V.V.  bread  differs  in  appearance  in  containing 
large  pieces  of  husk). 
„  with  a  percentage  of  rye  flour. 

,,  ,,  ,,  potato  flour. 

Brown  bread. 

The  analysis  of  a  sample  of  white  bread  purchased  in  August, 
1917,  is  of  interest  for  comparison.  Also  a  sample  baked  with 
a  remainder  of  19 14  flour. 

Some  analyses  of  bread  baked  during  1911-1914  have  been 
kindly  supplied  by  Mr.  C.  H.  Cribb,  B.Sc,  F.I.C.,  and  Major 
Stanley  Elliott,  O.B.E.,  B.Sc,  F.I.C.  They  do  not  materially  differ 
from  these  analyses.  Two  samples  of  bread  baked  in  Aberdeen 
in  1920  show  similar  analytical  data,  to  the  other  samples,  except 
in  the  amount  of  fat.  The  high  fat  content  is  no  doubt  due  to 
the  practice  of  adding  milk  to  the  dough.  No  marked  difference 
is  noticeable  in  the  various  breads.  The  food  value  depends 
ultimately  on  the  moisture  content  of  the  bread.  The  close 
correspondence  is  better  shown  in  the  calculations  of  the  data 
"  moisture  free." 

War  bread  differed  from  pre-war  bread  mainly  in  appearance 
and  was  not  so  fresh  at  the  time  of  purchase.  It  had  to  be 
sold  twenty-four  hours  after  baking.  Though  not  quite  fresh 
at  the  time  of  purchase,  it  remained  fresh  and  palatable  for  over 
twenty-four  hours.  Pre-war  bread  was  generally  stale  in  twenty- 
four  hours. 

Brown  bread,  on  the  average  (excluding  the  Scotch  samples), 
contained  about  2  per  cent,  more  moisture  than  white  bread. 
The  Scotch  samples  were  quite  fresh,  and  contained  less  water 
than  the  other  samples,  except  one  Army  bread  sample,  which 
was  stale. 

Preference  should  be  given  to  brown  bread  or  other  breads 
containing  the  germ  of  the  wheat.  '  The  anti-neuritic  factor  is 
present  in  the  germ  ;  this  is  also  supplied  by  the  yeast  used  in 
baking.  From  the  health  standard  white  highly-milled  flour 
baked  with  baking  powder  is  to  be  deprecated. 


BISCUITS. 
Only  samples  of  both  kinds  of  Army  biscuit  were  analysed. 
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BREAD. 

Analyses  of  White  Bread  (1911-1914). 

By  C.  H.  Cribb,  B.Sc,  F.I.C.,  and  Stanley  Elliott,  B.Sc,  F.I.C. 


Acidity 

Carbo- 

c.c. N/io 
per  100  gm. 

Water. 

Ash. 

Protein. 

hydrate 
by  Diff. 

Fat. 

34-4 

43-4 

I  -I 

7-2 

47-7 

0-6 

4I-I 

42-9 

1-2 

6-5 

48-5 

0-9 

34*4 

41  -6 

I  -o 

7-3 

49-7 

0-4 

26-6 

43-4 

I-O 

7-3 

47-6 

0-7 

48.9 

44-3 

1-5 

6-8 

46-8 

0-6 

32-2 

44"5 

0-9 

6-8 

47-2^ 

0-5 

24-4 

40-5 

0-8 

6-8 

50-7 

I  -2 

Mean 

34-6 

42-9 

I  -I 

7-0 

48-3 

0-7 

Analyses  Calculated  Moisture  Free. 


Ash  and 

Sodium 

Chloride, 


Fibre. 


Protein. 


Carbo- 
hydrate 


Fat. 


Sample,  4.3.18 
5-3-I8 
2.4.18 
4.4.18 
14-3.18 
18.3.18 
Army,  31.1.18 
16.3.18 
Sample,  14. 3. 18 
-.8.17 
1914  flour,  1918 
Scotch  sample,  1920 
With  rye 

25  per  cent... 

With  potato     . . 

13  per  cent... 

Mean 


Sample,  9.3.18 

4.4.18 

9.3.18 

Scotch  sample 

Sample,  9.3.18 

Mean 


3-2 
3-0 
3-8 

3-3 
2-9 

3-2 
3-3 
3-3 
3-5 
2-9 

2-4 
1-4 

3'7 
3-1 
3-4 
3-5 


3-1 


3-2 
5-2 
3-4 
3-3 

3-7 


3-8 


I 

o 

I 

o 

o 

I 

1.8 

0-3 

0-3 

0-5 

0.9 

0.9 

0-7 

0-9 


00 

9 

2 

9 
5 

I 


12-4 

I3-I 

12-8 
12-4 
12-8 
II  -o 
12-8 

15.2 

II-5 
12.7 
11-4 
II-9 

12-4 

12-7 


7 


1-4 
1-5 
i'i3 
0-8 

1-3 


I  -2 


12-4 


13-4 
12-4 

13-4 
II. 4 

II-7 


12-5 


85-1 
84.4 

82-0 

82-8 

83-4 
8-2.9 

84-9 
82-5 
79 -o 
84.9 
86-0 
77-1 
83-8 
83-9 
83-3 
82-8 


83-1 


81-8 
80-7 
81.7 
82-7 
82-6 


81 -9 


0-2 
0-2 
0.2 
0-2 
0-2 
0-4 
0.3 
0.4 
0'5 
0-3 
o-i 
1.4 
0.2 
0-2 
0^.2 
0-2 


0-3 


0-2 
0-2 

0-4 
1-9 
0-7 


0-7 


(b  16295T] 
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BREAD, 

Analytical  Data  of  Cribb  and  Elliott.     Calculated  Moisture 

Free. 


Ash  and 

Carbohydrate 

Sodium 
Chloride. 

Protein. 

and 
Fibre. 

Fat. 

1-9 

12-7 

84-3 

i-i 

2-1 

II-4 

84.9 

1-6 

1-7 

12-5 

85-1 

0-7 

1.8 

12-9 

84-1 

1-2 

2-7 

12-2 

84-0 

I-I 

1-6 

I2'2 

85-0 

0-9 

1-3 

II-4 

85-2 

2*0 

Mean 

1-9 

12-2 

84-7 

I'2 
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FRESH  FRUITS. 

With  the  exception  of  apricots,  which  were  not  obtainable 
on  the  market  during  1919,  an  almost  complete  set  of  the  common 
fresh  fruits  has  been  purchased  for  analysis.  Other  fruits  not 
obtainable,  during  the  course  of  the  period  taken  for  this  purpose, 
were  pomegranate,  medlars  and  quinces.  These  are  of  minor 
importance,  as  they  are  not  frequently  eaten.  Rhubarb  is 
included  under  fresh  vegetables.  In  the  case  of  fresh  fruits 
there  is  another  small  factor  to  be  considered,  namely,  the  very 
great  variety  of  most  kinds  of  fruit ;  this  is  most  noticeable 
with  apples,  pears  and  plums.  Several  varieties  of  each  have 
been  procured.  In  some  instances  there  is  resemblance  in  calorie 
value,  in  other  instances  there  is  difference.  This  may  depend 
mainly  upon  the  state  of  ripeness  of  the  fruit.  The  better  quality 
fruit  usually  has  a  higher  calorie  value,  partially  on  account  of 
the  fuller  ripeness  (hence  more  sugar)  and  partially  on  account  of 
the  smaller  amount  of  waste. 

Sugar  is  the  chief  calorie-giving  constituent  of  fruit.  Its 
amount  has  been  determined  directly  in  each  case,  and  it  is  of 
interest  to  notice  whether  the  sugar  be  "  glucose,''*  or  a  mixture 
of  "  glucose  "  and  sucrose.  Generally  speaking,  glucose-is  the  chief 
sugar  of  fruits  ;  sucrose  is  not  present  in  all  fruits. 

The  acidity  of  the  fruits  has  also  been  determined,  but  no 
food  or  calorie  value  has  been  calculated  from  this  figure.  Usually 
the  acid  of  fruit  is  returned  as  malic  acid.  It  is  not  proven  that 
malic  acid  is  the  only  acid  present  in  fruits.  Grapes  undoubtedly 
contain  tartaric  acid,  oranges  and  lemons  contain  citric  acid. 
Other  acids  have  also  been  isolated  from  fruits.  The  absence 
of  this  calculated  figure  may  partially  account  for  the  "  unde- 
termined matter "  which  is  present  in  the  majority  of  the 
analyses.  The  "  undetermined  matter "  may  also  be  more 
water,  as  it  is  very  difficult  to  remove  all  water  from  syrupy 
matter  such  as  results  on  drying  fruits.  Pectin  is  another 
constituent  of  fruits  which  is  included  under  "  undetermined 
matter."  Our  knowledge  of  this  substance  is  very  limited, 
both  as  to  its  estimation  and  amount  in  fruits,  and  also  as  to  its 
calorie  value. 

The  data  for  calorie  value  are  thus  minimal  figures,  but 
they  would  not  be  largely  increased  if  the  undetermined  matter 
were  regarded  as  sugar. 

Bananas  are  an  exception  in  containing  starch.  The  un- 
determined matter  is  here  regarded  as  starch. 

The  various  fruits,  in  so  far  as  was  necessary,  were  separated 
into  their  edible  and  inedible  parts.  The  proportions  of  these 
parts  were  determined.  Only  the*  usual  edible  matter  was 
analysed.  Allowance  can  be  made  for  the  waste  from  the 
proportion  of  the  inedible  matter. 

*  i.e.,  Sugar  directly  reducing  Fehling's  solution.     Fructose  is  included 
in  the  term  as  now  used. 
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FRESH   FRUITS. 
Proportion  of  Edible  and  Waste. 


Apples. 


Charles  Ross  (i) 
Edible 
Waste 

Total 

Codling  (cooking)  (3)- 
Edible 
Waste ... 

Total 

Cox's  Orange 

Pippin  (I)— 
Edible 
Waste... 

Total 

Golden  Nob  (11) — 
Edible 
Waste... 

Total 

Pearmain  (7) — 
Edible 
Waste... 

Total 

Quarenden  (7) — 
Edible 
Waste ... 

Total 


Per- 
Gm.     centage. 


212 
15 


93-4 
6-6 


227     100 -o 


516 
37 


93-3 
6-7 


553       lOO-O 


134 

9 


93-7 
6-3 


143 

100 -o 

432 
51 

89-4 

IO-6 

483 

100 -o 

417 

48 


89-7 

IO-3 


465     100 -o 


379 
65 


«5-4 
14-6 


444     100 -o 


Bananas. 


Canary  (5) — 
Edible 
Waste... 

Total 

Jamaica  (5) — 
Edible 
Waste... 

Total 


266 
207 


56-2 
43-8 


473     100 -o 


351 
263 


57-2 
42-8 


614     loo-o 


Blackberries. 

Gm. 
Cultivated,  Edible       — 
Wild.  Edible         ...     — 


Per- 
centage. 
100 
100 


Cherries. 


Black- 
Edible 
Waste 


Total 

White- 
Edible     ... 
Waste 

Total 

Cooking — ■ 
Edible     ... 
Waste 


Total 


..    384 
56 

87-3 

12-7 

••  440 

100 -o 

■•    356 

50 

.87.7 

12-3 

406 

loo-o 

..    376 

54 

87-4 

12-6 

••   430 

100 -o 

Currants. 


Black- 
Edible 
Waste 


429 
25 


94-5 
5-5 


Total 


Red- 
Edible 
W^aste 


Total 


White- 
Edible 
Waste 


454 

100 -o 

435 
20 

95*6 
4-4 

455 

100 -o 

449 
17 

96-4 
3-6 

Total 


466 


Damsons. 


Edible 
Waste 


222 
20 


91-7 
8-3 


Total 


242       100 'O 


Figures  in  brackets  indicate  number  of  apples.  The  larger  the  apple, 
the  smaller  the  amount  of  waste.  The  skin  is  included  as  edible  matter. 
Any  bruised  portion  is  included  under  waste . 
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FRESH   FRUITS. 
Proportion  of  Edible  and  Waste — continued. 


English  (5) — 
Edible     ... 
Waste     ... 

Gra.     c 
Figs. 

201 
49 

250 

loseherries. 

...       452 
I 

...       453 

...  457-5 
I'l 

...  458.6 

pe  Fruit  (i). 
...       266 
...       114 

380 

Grapes. 

..•       344 

22 

...       366 

...       254 
13 

...       267 

...       375 

22 

...       397 

[uality)— 

...        131 
4 

...       135 

Per- 
entage. 

80-4 
19.6 

Gm.    c 
Grapes. 
Muscat  (ordinary) — 

Edible     202 

Waste     10 

Total           ...       212 

Spanish  white — 

Edible     351 

Waste     25 

Total           ...       376 

Greengages. 

Edible         467 

Waste         27 

Total           ...       494 

Lemons. 

Edible         186 

Waste         88 

Total           ...       274 

Melons. 
English — • 

Edible     438 

Waste     318 

Total           ...       756 

Canteloupe — 

Edible     587 

Waste     713 

Total           ...    1,300 

Spanish — 

Edible     1,452 

Waste      862 

Total           ...    2,314 

Mulberries. 
Edible         — 

Per- 
entage. 

95-3 
4-7 

Total 

100. 0 

100. 0 

Gc 
Cooking — 
Edible     ... 

99-8 
0.2 

93-3 
6.7 

Waste     ... 

100. 0 

Total 

100. 0 

Eating — 
Edible     ... 
Waste     ... 

99.7 
0.3 

94-5 

5-5 

Total 

100 'O 

100. 0 

Gra 

Edible 
Waste 

70.0 
30-0 

67.9 

32-1 

Total 

100. 0 

inrs  .  r\ 

Alicante — 
Edible     ... 
Waste     ... 

94 -o 
6.0 

57.9 

Total 

lOQ.Q 

42.1 

Colmar — 
Edible     ... 
Waste     ... 

95-1 

4.9 

lOQ.O 

Total 

100. 0 

4d*2 
54-8 

Hambro — 
Edible     ... 
Waste     ... 

94-5 
5-5 

lOO-O 

Total 

100. 0 

62-8 

37-2 

Muscat  (ist  c 

Friihlp 

97.0 
3.0 

100. 0 

Waste     ... 

Total 

100 'O 

100 
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^^^^f^    Proport 
^^^P         Nectarine 

Edible         

Waste         

ION    OP 

(I). 

Gm. 
126 

7 

133 

149 
47 

196 

235 
98 

333 

234 
66 

300 

(2). 
187 
14 

201 

e. 
632 
307 

939 

461 
59 

520 

470 
68 

538 

FRESH 
'  Edible 

Per- 
centage. 
94-7 
5-3 

FRUITS. 

AND  Waste — coniinuea 
Pears, 

Eating  (10)  (Hazel)— 
Edible 
Waste 

Total 

Cooking  (12) — 
Edible 
Waste 

Total 

Plums. 

Yellow  (cooking) — 

Edible 

Waste 

Total 

Yellow  red  (10)— 
"  Victoria," 
eating — 
Edible 
Waste 

Total 

Red  (eating)  (3)— 

Pon  Seedling- 
Edible 
Waste 

Total 

Blue  (cooking) — 

Edible 

Waste 

Total 

Blue  red  (10) — 
"Royal," 
eating — 

Edible 

Waste 

Total 

1 

I. 

Gm. 

418 
61 

479 

431 
62 

493 

471 
31 

502 

466 
17 

483 

226 
9 

235 

434 
29 

463 

424 
25 

449 

Per- 
centage. 

87-2 

12-8 

Total 

100 -o 

100 'O 

76-0 
24-0 

Oranges 

Californian  (i) — 
Edible 
Waste 

87.4 

12-6 

Total 

100 -o 

100 'O 

S.  African  (2)— 
Edible 
Waste 

70*6 
29-4 

Total 

100 -o 

93-8 
6-2 

Tangier  (6)— 
Edible 
Waste 

78-0 

22 -O 

100 -o 

Total 

100 -o 

Peaches 
Edible         

93-0 
17-0 

96-5 
3-5 

Waste         

100 -o 

Total 

100 -o 

Pineappl 

Edible         

Waste         

67-3 
32-7 

96-2 
3-8 

Total 

100 -o 

100 'O 

Pears. 

Cooking  (8)    (small 
William)— 
Edible 
Waste 

88-6 
II-4 

93 -7^ 
6-3 

100 -o 

Total 

100 -o 

Eating  (5)  (William)- 
Edible 
Waste 

87-4 

12-6 

94*4 
5-6 

Total 

100 -o 

lOO'O 
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FRESH   FRUITS. 
Proportion   of   Edible   and   Waste — continued. 


Gm. 
Pumpkin. 
Section — 

Edible     304 

Waste     153 

Per- 
centage. 

66-5 
33-5 

Gm. 
Strawberries. 
Ordinary — 

Edible     440 

Waste     31 

Total           ...       471 

Selected- 
Edible     484 

Waste     16 -5 

Total           ...  500-5 

Per- 
centage 

93-4 
6-6 

Total           ...       457 

100 -o 

lOO-O 

Raspberries. 
With  stalk- 

91-5 
38-5 

96-7 
3-3 

Edible     346 

Waste     32 

100 -o 

Total 


378 


Whortleberries. 


Edible 


100 
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DRIED  FRUITS. 

A  very  complete  set  of  dried  fruits  was  obtainable  on  the 
market,  but  there  was  no  possible  differentiation  into  "  selected  " 
and  ordinary  varieties — except  in  the  case  of  dates,  where-  two 
varieties  have  been  purchased.  Real  sultanas  were  obtained, 
but  a  small  raisin  is  sometimes  sold  as  sultana. 

In  the  case  of  dried  fruits,  the  whole  fruit  as  purchased  is 
generally  eaten,  except  in  the  cases  of  dates  and  prunes.  Here 
the  stone  was  separated,  and  its  percentage  ascertained. 

In  all  cases  there  is  a  considerable  amount  of  undetermined 
matter.  This  is  probably  water,  as  it  is  practically  impossible  to 
drive  off  water  by  heating  from  sticky  substances  containing 
"glucose.'* 

The  undetermined  matter  has  been  assumed  to  be  starch  in  the 
case  of  banana,  as  it  is  well  known  that  this  fruit  contains  starch 
in  its  fresh  state. 

It  is  curious  that  currants  and  prunes  contain  approximately 
20  per  cent,  less  "  glucose  "  than  the  other  dried  fruits.  They  have 
a  very  high  amount  of  undetermined  matter.  Further  chemical 
examination  will  be  necessary  to  ascertain  the  composition  of 
this  undetermined  matter. 


Dates  (i), 


Edible 
Stone 


Edible 
Stone 


Proportions  of  Parts. 


Edible 
Stone 


Dates  (2). 


Per- 

Gm. 

204 

36 

centage. 
85 
15 

240 

100 

65 
8 

89 
II 

73 

100 

— 

Prunes. 


Per- 
Gm.   centage. 
207         83-8 
40         16 -2 


247 


100  •© 
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JAM,   HONEY,   ETC. 

Twelve  varieties  of  jam  by  different  makers  were  procured  ; 
most  were  of  1917  manufacture,  but  some  were  made  in  1918. 

The  commercial  jams  have  on  the  average  about  69  per  cent, 
of  sugar. 

A  comparison  with  home-made  jam,  in  which  less  than  the 
usual  amount  of  sugar  was  used  in  preparation,  is  interesting. 

Jam  has  approximately  the  same  sugar  content  as  honey. 

The  sugar  has  been  estimated  in  terms  of  reducing  sugar 
as  glucose  and  cane  sugar  ;  in  most  cases  the  amount  of  reducing 
sugar  exceeds  that  of  glucose.  It  is  accounted  for  by  the  action 
of  the  acid  fruit  juices  upon  the  cane  sugar,  producing  hydrolysis. 

The  undetermined  matter  may  be  organic  acids,  or  possibly 
more  water,  for  it  is  difficult  to  remove  all  water  from  syrup4. 
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NUTS. 

Nuts  are  in  some  cases  sold  in  shell  and  in  some  cases  with- 
out shell.  In  those  cases  in  which  they  are  sold  complete,  the 
shell  has  been  removed,  and  the  proportion  of  shell  and  kernel 
ascertained. 

There  is  considerable  variation  in  the  analytical  data,  but 
a  fair  mean  figure  is  obtained  if  the  chestnut  and  coconut  milk 
are  excluded. 

The  value  of  the  whole  nut,  as  purchased,  is  calculated  by 
multiplying  the  analytical  data  by  the  percentage  amount  of 
the  edible  matter  in  the  whole  nut. 


Kernel 
Shell 


Proportions  of  Shell  and 

30  Almonds. 

Per- 
Gm.   centage. 
...     44-5       29-7 
105-5       70-3 


Kernel 
Shell 


Kernel 
Shell 


Total 


...   150-0     loo-o 


24  Brazils. 
...  126 
...   Ill 


53-2 
46-8 


Total     ...  237         100 -o 


26  Chestnuts. 

165 

28 


85-5 
14-5 


Total     ...   193         100 -o 


63  Cobs  or  Filberts. 

Kernel        85-5 

Shell  125-5 


40*5 
59-5 


Total 


2II-0       lOO-O 


Kernel  in  Complete  Nut. 
I  Coconut. 


Flesh 

Milk 

Shell 

Total     . 

Gm. 
..  369 

-   145 
..  206 

..  720 

Per- 
centage 

51-3 
20-1 
28-6 

100 -0 

100  Peanuts. 

Kernel 
Shell 

Total 

..     62-0 

-     27-5 

...  89-5 

69-3 
30-7 

100 -0 

24  Walnuts,  dried. 

Kernel         ...  ...     94  45 'O 

Shell  ...  ...   115  55 'O 


Kernel 
Shell 


Total    ...  209         100 -o 


19  Walnuts,  fresh. 

...     82  40-6 
120  59-4 

Total     ...  202  100 'O 
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CHOCOLATE,   COCOA  AND   SUGAR. 

The  analyses  of  chocolate  and  cocoa  do  not  show  so  much 
variation  as  might  have  been  expected.  Eleven  samples  of 
chocolate  and  six  of  cocoa  have  been  analysed.  The  mean  value 
is  a  very  fair  figure. 

Brown  sugar  is  impure,  whereas  white  sugar  is  a  very  pure 
foodstuff.  Five  varieties  of  white  sugar  all  contain  approxi- 
mately 100  per  cent,  of  sucrose. 
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APPENDIX. 


ACCESSORY   FOOD   FACTORS   OR   VIT AMINES. 


The  accessory  food  factors,  or  vitamines,  are  present  in 
certain  fresh  foods.  If  these  foods  be  suitable  and  varied  they 
will  in  most  cases  be  sufficient.  Attention  must  be  given  to 
the  nature  of  the  food,  otherwise  the  symptoms  of  the  deficiency 
diseases,  namely,  scurvy,  rickets,  beri-beri  and  pellagra,  may 
appear.  These  diseases  can  be  cured  by  taking  the  proper  diet 
in  each  case.  The  accessory  food  factors,  or  vitamines,  serve  to 
maintain  health.  The  researches  of  recent  years  point  to  the 
need  of  a  daily  intake  of  each  vitamine.  The  accessory  food 
factors  play  such  an  important  part  in  adequate  nutrition  that 
the  following  tables  showing  their  distribution  (selected  and 
re-arranged),  from  the  Report  of  the  Medical  Research  Com- 
mittee (1919),  are  appended.  They  serve  to  show  at  a  glance 
the  good  and  bad  foods  in  these  categories. 

Common  Foodstuffs  containing  No  Accessory  Food  Factors. 
Fats  and  Oils.  Meats,  etc.  Cereals,  etc. 


Lard. 
Olive  oil. 
Cottonseed  oil. 
Coconut  oil. 
Coconut  butter. 
Linseed  oil. 


Tinned. 
Fish,  white. 
Cheese  (skim  milk). 
Meat  extracts. 
Malt  extracts. 
Preserved  lime  juice. 


Margarine  from  yeg.  fats.   Beer,  wine. 


White  wheaten  flour. 
Pure  cornflour. 
Polished  rice. 
Pea  flour,  kilned. 
Oatmeal,  kilned. 
Custard  powders. 
Egg  substitutes. 


Common  Foodstuffs 

containing  All  Three  Accessory  Factors. 

Fat  soluble  A 

Water  soluble  B 

Water  soluble  C 

Foodstuff. 

or 

or 

or 

Anti-rachitic. 

Anti-neuritic. 

Anti-scorbutic. 

Cabbage,  fresh 

+  + 

+ 

+  +  + 

cooked 

+ 

+ 

+ 

Pulses,  germinated 

+ 

+  + 

+  +  . 

Cereals,  germinated 

+ 

+  + 

+  + 

Liver        

+  + 

+  + 

+ 

Milk,  cows',  whole,  raw 

+  + 

+ 

+ 

dried 

+  + 

+ 

-+* 

„         ,,           „        boiled 

+  + 

+ 

-+    . 

„         ,,       condensed. 

sweetened 

+ 

+ 

+ 

Meat,  lean 

+ 

+ 

+ 

Carrots     ... 

+ 

+ 

+ 

Potatoes 

+ 

1 

+ 

*  Signifies  less  than  -f. 
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Common  Foodstuffs  Rich  in  Fat  Soluble  A  (Anti-rachitic). 


Butter 

.      +  +  + 

Heart           

+  + 

Cod  liver  oil 

.      +  +  + 

Herring        ...          

+  + 

Cream     ... 

+  -f 

Mackerel 

+  + 

Egg  yolk 

+  + 

Salmon 

+  + 

Wheat  germ       ..." 

+  + 

Cabbage,  raw 

+  + 

Beef  or  mutton  fat 

+  + 

Lettuce 

+  + 

Fish  oil 

+  + 

Spinach 

+  + 

Liver 

+  + 

Carrots         

+ 

Foodstuffs  Ric 

h  in  Water  Soluble  B  (Anti-neuritic). 

Eggs,  fresh  and  dried 

+  +  + 

Fish  roe 

.      +  + 

Wheat  germ      

.     +  +  + 

Linseed  and  millet 

+  + 

Dried  yeast       

.     +  +  + 

Dried  pulses 

+  + 

Yeast  extract  and  auto 

- 

Germinated  pulses 

+  + 

lysed,  "  Marmite  "  .. 

.     +  +  + 

Nuts             

+  + 

Liver,  brain,  sweetbreac 

i         +  + 

Common  Foodstuffs  Rich  in 

Water  Soluble  C  (Anti- scorbutic). 

Cabbage,  raw    ... 

.  +  +  +  + 

Tomatoes,  canned 

+  + 

Lemon  juice,  fresh 

.  +  +  +  + 

Germinated  pulses 

+  + 

Orange  juice,  fresh 

.  +  +  +  + 

Cabbage   cooked    ^   hr.    a1 

Tomatoes 

.  +  +  +  + 

ioo°  C 

+  + 

Runner  beans,  raw  pod 

s     +  +  + 

Lemon  juice,  preserved     .. 

+  + 

Swede  juice,  fresh 

.      +  +  + 

Lime  juice,  fresh    ... 

+  + 

Raspberries,  fresh 

+  + 

Carrot           

+ 

Cloudberries,  fresh 

+  + 

Onion 

+ 

Salads,  cresses,  etc. 

+  + 

Rhubarb 

+ 

Cooked  potatoes 

+ 

Apples 

-  + 

Lean  meat 

-  + 

Bananas 

-  + 

Raw  milk 

-  + 

Grapes         

-  + 

Beetroot             

-  + 

Med.  Res.  Committee  Report, 
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HISTORICAIi  RECORDS  OF  THE  BRITISH  ARMY:— 

Horse  Guards,    bs.    (Bs.  7d.) 

Dragoons,  Ist,  3rd,  14th,  and  16th     Each  4*.    (Ss.) 

Ditto.     13th     3*.    (2s.  3d) 
Marine  Corps.     Bs.    (2«.  2d.) 
Foot,    8th,    10th,    11th,    13th,    15th,   16th,   17th,    18th,    19th,    21st,    22u(l,    36th, 

39th,     46th,    53rd,     67th,    71st,    72nd,    73rd,    74th,    86tli,    87th,    and   92nd. 

Each  45.    (3s.) 
Do.  5.6th,  6l8t,  70th,  and  88th.    Each  Ss.    (2s.  Sd.) 

HISTORIES,  SHORT,   OF  THE  TERRITORIAL    REGIMENTS  OF  THE 

BRITISH  AEMY.    67  nnmbers,  each  It/.    (Id.);    In  one  volume,  5«.    (Bs.  9d.) 
Ditto.         The  Scots  Guards.    Id.    (Id.) 

Ditto.  The  6th  (Inniskilling)  Dragoons.    (Out  oj print).     Id.     (Id.) 

Ditto.  Revised  Editions.    Each  Id.    (Id.)  :— 


Alexandra,  Princess  of  Wales's 
Own  (Yorkshire  Regiment). 

The  Bedfordshire  Regiment. 

The  Black  Watch  (Royal  High- 
landers). 

The  Cameronians  (Scottish  Rifles). 

The  Cheshire  Regiment. 

The  Duke  of  Cornwall's  Light 
Infantry. 

The  Duke  of  Wellington's  West 
Riding  Regiment. 

The  Durham  Light  Infantry. 

The  East  Lancashire  Regiment. 

The  East  Surrey  Regiment. 

The  Hampshire  Regiment. 

The  Highland  Light  Infantry. 

The  King's  Own  (Royal  Lancaster 
Regiment). 

The  King's  Own  Scottish  Borderers. 

The  Lancashire  Fusiliers. 

The  Leicestershire  Regiment 

The  Loyal  North  Lancashire  Regi- 
ment. 


The  Northamptonshire  Regiment. 
The  Oxfordshire  and  Buckinghamshire 

Light  Infantry. 
The  Prince  of  Wales's  Leinster  Regi- 
ment (Royal  Canadians). 
The  Prince   of   Wales's   Own    (West 

Yorkshire  Regiujeut). 
The    Prince    of    Wales's    Volunteers 

(South  Lancashire  Regiment). 
The    Princess    Charlotte    of    Wales's 

(The  Royal  Berkshire  Regiment). 
The    Princess    Louise's    Argyll    and 

Sutherland  Highlanders. 
The    Queen's     (Royal     West    Surrey 

Regiment). 
The  Royal  Inniskilling  Fusiliers. 
The  Royal  Sussex  Regiment. 
The  Royal  Welsh  Fusiliers. 
The  South  Staffordshire  Regiment. 
The  Suffolk  Regiment. 
The  Welsh  Regiment. 
Tlie  Worcestershire  Regiment. 


HORSES.     ARMY.     Notes  on  the  Feeding,  Management,  and  Issue  of.     Id.    (Id.) 
See  also  Animal  Management. 

HOSPITALS.  MILITARY  FAMILIES'.  Nursing  Staff  Regulations.  Dec- 
1909.     Id.    (Id.)     See  also  Nuksing  Service  and  Territorial  Force. 

HOSTILITIES  WITHOUT  DECLARATION  OF  WAR  FROM  1700  TO 
1870.     2s.    (Is.  Id.). 

HYG-IENE.     ELEMENTARY  MILITARY.     Manual  of.     1912.     M.     (6rf.) 
See  also  Physiology  and  Schools. 

INDIAN  EMPIRE.  THE.  A  short  review  and  some  Hints  for  the  use  of  Soldiers 
proceeding  to  India.     6c?.    (6c?.) 

INFANTRY  TRAINING.     (4-company  organization.)    1914.     6d.     (6rf.) 
Ditto.     Amendments,  July,  Aug.  1916 ;  Dec.  1918.     Each  Id.      (Id.) 

INJURIES  AND  DISEASES  OF  WAR.  Manual  based  on  experience  of  the 
present  Campaign  in  France.    Jan.  1918.     9c?.    (9>d.) 

INSTITUTES.  Garrison  and  Regimental.  Rules  for  the  Management  of.  1916.  Id. 
(Id.) 

ITALIAN  CAVALRY  TRAINING  REGULATIONS.  1911.  Traming  for 
Marches,  Tactics  of  Minor  Units,  and  Training  of  Patrols.     Translated.    Ad.     (3d.) 

JAMAICA.     Standing  Orders.     1912.     Is.     (9d.) 

JERSEY.  ROYAL  MILITIA  OF  THE  ISLAND  OF.  Regulations.  1914. 
With  the  Jersey  Militia  Law,  1905.     Is.  Bd.     (11a.) 

KING'S  REGULATIONS  AND  ORDERS  FOR  THE  ARMY.  1912. 
(Reprinted,  with  Amendments  published  in  Army  Orders  up  to  Aug.  1,  1914). 
(EeprintedmS.)  Is.Qd.  (Is.  2d.);  Amendments  published  in  Army  Orders  between 
Sept.  1,  1914,  and  Aug.  1,  1916.  Id.  (Id.) ;  Amendments  publislied  in  Army 
Orders  between  Sept.  1,  1916  and  March  1,  1918.  Id.  (Id.);  Amendments  pub- 
lished in  Army  Orders  between  March  I,  1918,  and  April  30,  1920.  3c?.  (Bd.); 
Amendments  published  in  Armv  Orders,  1920.  Ic?.  (Ic?.)  Aniundmeuts,  Jan.  1921. 
Id     (Id.) 

KIT  PLATES  :— 

Artillery.    Royal — 

6.     Garrison.     Kit  laid  out  for  Inspection.     1909.    2d    (2c?.) 
10.        Ditto.        Kit  in  Barrack  Room.     1909.     2d.     (2c?.') 
Cavalry.    1891.    Id.    (Id.) 

(B  16295z) 
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(As  to  prices  in  brackets,  see  top  of  pagre  2.) 

Kit  Plates — continued. 

Engineers.     Royal —  "  . 

1.  Dismounted.    Detail  of  Shelf  and  Bedding,  with  Marching  Order  ready  to  put 

on.    Detail  of  Shelf  and  Bedding,  with  Drill  Order  ready  to  put  on.     1914. 
Id.    (Id.) 

2.  Dismounted.    Pull  Kit  laid  out  for  Inspection  in  Barrack  Room.  1914,  Id.  (Irf.) 
4.    Mounted   N.0.0.  or  Driver  and  Field  Troop  Sapper.     Full  Kit  laid  out  for 

Inspection  in  Barrack  Room.     1910.     Id.     (IdJ) 
6.    Mounted.    Detail  of  Shelf  and  Bedding.     1910.     Id.     (Id.) 
6..   Driver,   with  pair  of  Horses.     Field  Kit  laid  out  for  Inspection  on  Parade, 
including  Articles  carried  in  Valise  on  Baggage  Wagon.     1899.     Id.    (Id.) 
Infantry — 

Highland.     1884.     Id.    (Id.) 
Medical  Corps.    Royal  Army.     Kit  in  Barrack  Room.     1912.     2d.    (2d.) 
Ordnance  Corps.    Army.    For  Guidance  at  Marching  Order  and  Kit  Inspections.    2d. 
(2d.) 
liABG-E  FORMATIONS.      The  Operations  of.      (Oonduite   des   Grandes   Unites), 
.     Translated  from  the  Field  Service  Regulations  of  the  French  Army,  dated  Oct.  28, 
1913.     Qd.     (5d.) 
LAW.    Military.    Manual  of.    1914.    (Reprinted  1917).    3s.  6d    (2s.  lOd.)  Amendments. 

May  1919.     Id.    (Id.) 
MACHINE-aUN  COMPANY  TRAINING.     Infantry.     1917.     Provisional.     To 
be  read  in  conjunction  with  Infantry  Training  and  Musketry  Regulations.    6c?.    (bd.) 
MACHINE    G-XJNS    AND   SMALL  ARMS,  •303-inch.    Nomenclature    of   Parts, 
'  Stripping,    Assembling,   Action,    Jams,    Missfires,    Failures,   and   Inspection  of 
Revised   Edition.     1917.    M.    (6rf.) 
MAGAZINES  AND   CARE   OF   WAR  MATERIEL.     Regulations  for.     19ia 
(Reprinted,  with  Amendments,  published  in  Army  Orders  up  to  March  31,  1917.) 
\s.  6d.    (Is.  Bd.) 
MALARIA.     Observations  on,  by  Medical  OflBcers  of  the  Ai'my  and  others     (With 

Plates  and  Diagrams.)     1920.     6^.     (4.?.  bd.) 
MAPPING    FROM   AIR    PHOTOGRAPHS.     4s.    (2s.  lid) 
MAP    READING   AND   FIELD   SKETCHING.      Manual.     1912.    (Reprinted, 

with  Additions,  1914).     Is.    (lid.)    5ee  aZso  Pkotractok. 
MEDICAL  CORPS.     Royal  Army.     See  also  Tbrri  torial  Force. 
Admission  to.    Regulations  for.    Jan.  1912.     Id.    (Id.) 
Standing  Orders.     1914.     Is.    (lOd) 

Ditto.  Supplement.     1920.     2d.     (2d.) 

Training.     1911.    9d.     (dd.)    See  also  Territorial  Force 
MEDICAL  DEPARTMENT.     Army.     Index  to  Appendices  of   Reports  from  1869 

to  1896.    Sd.     (Hd.) 
MEDICAL    DISEASES    in    the    Tropical    and    Sub  Tropical    War    Areas.      See 

MEDICAL  SERVICE.    Army  :— 

Regulations.    1906.    (Reprinted,  with  Amendments  up  to  Sept.  30, 1914).    Ad.     (bd.) 
Ditto.  Amendment,  Dec.  1916.    Revised  Appendix  No.  51.     Scale  of  Medical 

and  Surgical  Equipment  for  Units  in  the  Field.     Id.    (Id.) 
MEDICAL  SERVICE.    Strategical  and  Tactical  Employment  of  the,  as  carried  out 

in  an  Army  Corps ;  with  a  series  of  Problems.    Translated  from  the  Austrian.    4«.  6rf. 

(3s.  Ad.) 
MEDICAL  SERVICES.     Army.     Advisory  Board  for.     The  Treatment  of  Venereal 

Disease  and    Scabies.     First  Report.     1904.     Is.  6c?.     (Is.  3d.);    Second  Report. 

1905.    2s.    (Is.  6d.) ;  Third  Report.  1905.     Is.     (lOd.) ;  Final  Report.    1906. 

(Out  oj  print) 
MEDICAL    SERVICES    OF    FOREIGN    ARMIES.      Handbook  of. 

Part   I.    France 6rf.    (bd.) 

Part  II.    Germany         ...     6d.    (bd.' 

Part  III.  Austria-Hungary.  6d.  (Qd.) 


Part  IV.    Russia 6d.    (bd. 


Part  V.     Italy        6d.    (bd.) 

Part  VI.    The       Netherlands 

AND  Belgium  ...      6d.  (bd.) 


MEKOMETER  Handbook.    1911.    6d.    (6rf.) 
MESOPOTAMIA  :— 

Report  for  the  Array  Council  on.     By  Sir  John  P.  Hewett,  G.C.S.I.,  K.B.E.    (  Wiik 

Map.)     1919.     Is.  6d     (U.Sd.) 
Some  Impressions  of,  in  1919.    By  bir  John  P.  Hewett,  G.O.S.I.,  K.B.E.     1920. 
dd.     (Sd.) 
MILITARY  AND  OTHER  TERMS.    See  Schools. 
MILITARY  LANDS  ACTS,    1892  to  1903.     Byelaws       See    Artillery  and 

Rifle  Ranges  Act,  &c. 
MINE  RESCUE  WORK  on  the  Western  Front.     .5^.     (3s.  Id.) 
MOUNTED  TROOPS  (DIVISIONAL)  TRAINING.     June  1915.     Provisional 

Id.    (Id.) 
MUSKETRY  REGULATIONS  :— 

Part  1.    1909.    (Reprinted,  with  Amendments,  1914).    6rf.     (Id.) 
Ditto.    Amendments,  Nov.  1915.    Id.    (Id.) 

Ditto.     Amendments,  July  1916.     Enfield  1914  pattern  Rifle.     Id.     (Id.) 
Ditto.     Addendum,   July    1916.     Handbook    of    the     Enfield    pattern,    1914. 
•303-inch  Magazine  Rifle.     Id.    (Id.) 
10 


MILITARY  BOOKS,  publinhed  hy  Authority— conimxxedi. 

(As  to  prices  in  brackets,  see  top  of  paf^e  2.) 
Musketry  Beg-ulations — continued.* 

Part  1.  1909.  Addeudum  No.  2,  Dec.  1916.     Hotchkiss  Gun  and  Lewis  Gun  Courses. 

Id.     (M) 

Ditto.       Addendum    No.  3,    Feb.  1921.      Instructional  Course  for  Webley  or 

other  Pistol,  with  Appendix — Notes  on  Pistol  Shooting.     2d.    (2d.) 

Ditto        Addendum  No.  4,  April  1917.    Annual  General  Musketry  Course  and 

Musketry  Course  for  Transport  Workers  Battalions.     Id.     (Id.) 
Ditto.       Addendum  No.  5.  (In  the  pi'ess) 

Ditto.       Addendum  iSo.  6.   Feb.  1920.   Light  Guns  (Lewis  and  Hotchkiss  Guns) 

and  I'able  1  (Provisional).     1920.     2d.    (2d.) 
Ditto.      Appendix  ^.     Id.    (Id.) 
Ditto.      Appendix  IV.     Jan.  1921.    Id.    (;ld.) 
Ditto.      Appendix  B  to  Addendum  No.  6.     Id.    (Id.). 
Ditto.       Appendix  A.    'Id.     (Id.) 
Ditto.       Addendum  No.  7.    April  1920.  -  Musketry  Courses  (Provisional).    1920. 

Tables  A,  B,  and  C.     Amendments  to  Part  I,  chap.  VI.     2d.    (2d.) 
Ditto,     and   Vickers'   Machine-Gun    Handbook.      Amendments,     June     1916. 
Range  Tables  for  Vickers'  Guns  for  Mark  VII.  Ammunition.  Id.  (Id.) 
Part  II..    Rifle  Ranges  and  Musketry  Appliances.    1910.  (Reprinted,  with  Amend- 
ments to  Oct.  31, 1914).    4rf.    (4d.) 

See  also  Machine  Gun  Company  Training. 
NIOHT  OPERATIONS.     Elementary  Training  in.     1911.     Id.    (Id.) 
NUMBER  OF  TROOPS  TO    THE   YARD   in  the  Principal  Battles  since  1850. 
Memo.  on.      With  opinions  of  Modern  Authorities  on  limits  of  extension  at  the 
present  day.     1884.    9d.    (7d.) 
NURSING    SERVICE.      Q,ueen   Alexandra's   Imperial  Military,     Regulations   for 
Admission  lo  the.     1921.     2d.    (2d.) 

See  also  Hospitals  and  Territorial  Force. 
OFFICERS  DIED  IN  THE  vi^REAT  WAR,  1914-19:— 

Part    I.     Old  and.New  Armies.     Part  II.     Territorial  Ai-my.    7s.  Gd.     (5s.  bd.) 
OFFICERS  TRAINING  CORPS:— 

Regulations.     1912.    (Reprinted,  with  Amendments  to  April,  1916).     2d.    (2d.) 

Ditto.     (Inns  of  Court).     Id.    (Id.) 
Special  A.O.,  March  16,  1908.     Id.    (Id.) 

Junior  Division.     Instructions  for  the  Annual  Camps.     1913.    2d.    (2d.) 
ORANGE  FREE  STATE  TOPOGRAPHICAL  SURVEY,  1905-1911.    Report 

on  the.     10«.     (Is.) 
ORDNANCE  COLLEGE.    See  also  Artillery  OoLLEGfe. 

Advanced  Classes.    Reports  on.    (Up  to  the  33rd).     Each  Is.    (9d.) 
Ditto,  Ditto.  34th.    6d.    (bd.) 

Ditto.  Ditto.  35th.    Is.    (lOd.) 

Artificers.    Military.    Handbook  for.     10th  Edition.    1915.    9d.    (9d.) 
Dynamics.    Notes  on.     Second  Edition.    3s.    (2s.  bd.) 
Ordnance  Courses.    Reports  on.    (Up  to  the  16th).     Each  la.     (9d.) 
Ditto.  .Ditto.  17th.    9d.    (7d.) 

Ditto.  Ditto.  18th.     1^.  6rf.    (Is.  2c?.) 

Ditto.  Ditto.  19th.     Is.  6d.     (Is.  2d.) 

Regulations.    1907.    2d.    (2d.) 
ORDNANCE  CORPS.     Army     Standing  Orders.    1912.     (Reprinted,  with  Amend- 
ments.    1917).     6d.     (Qd.) 
ORDNANCE  MANUAL  Q WAR).     1914.     6d.    (bd.) 

ORDNANCE.      SERVICE.     Treatise  on.     Seventh    Edition.     1908.     With  volume 
of  plates.     7s.  6d.     (5s.  6d.)     Amendments.      June   1909,  Dec.   1910,   Dec.   1912. 
Each  Id.    (Id.)  ;  Do.     Dec.  1909,  Dec.  1911.     Each  2d.    (2d.) 
ORDNANCE  SERVICES.    ARMY.    Regulations:— 

Part  I.    1912.     (Reprinted,  with  Amendments  up  to  July  1,  1915).     6c?.     (7d.) 
Ditto.    Amendments,  Jan.  1918.     Appendix  XII.     Extract  from  the  Regulations 

for  Magazines,  &c.    Id.    (Id.) 
Ditto.     Amendments,  Jan.  1918.     Appendix  XX.     Ic?.    (Id.) 
Part  II.    1914.    Instructions  for  Laboratories  and  Laboratory  Operations,  Examina- 
tion   of    Explosives  and  Ordnance.       1914.      (Reprinted,    with    Amendments 
published  in  Army  Orders  up  to  and  including  Dec.  1,  1916.)     Is.  6d.    (Is.  id.) 
Ditto.     (Separately.)    Amendments,  Dec.  1916.     (Including  Appendices  XL,  XIV., 

and  XV.,  as  amended  in  the  Regulations.)    2d.     (2c?.) 
Ditto.    Amendments,  Aug.,  Oct.  1917.     Eacli  Id.    (Id.) 
Ditto.     Pamphlet  No.  7.     Land  Service  Cordite  Regulations.    Gd.    (Gd.) 
PATHOLOGICAL  SPECIMENS  in  the  Museum  or  the  Army  Medical  Department, 
Netley.     Descriptive  Catalogue  of.     Third  Edition.    Vol.   I.     By  Sir  W.  Aitken, 
M.D.     1892.     5s.    (3s.  8c?.) 
PAY,  Appointment,  ]^romotion,  and  Non-Effective  Pay  of  the  Army.     Royal  Wan-ant, 
1914.     (Reprinted  1918.)     Is.     (Is.) ;  Amendments,  &c.,  published  in  Army  Orders 
between  Dec.  1,  1914,  and  Aug.  1.  1918.     9c?.     (9c?.) 
PAY    DUTIES    of    Officers    Commanding    Squadrons,    Batteries,    Companies,    Ac. 
Instructions.      (Revised   for  the  period    of    the  War).     I.    Home  and   Colonies. 
II.   In  the  Field.    June  1918.    2c?.    (2c?.)     See  also  Territorial  Force. 
PAY  FOR  SOLDIERS.     INCREASE  OF.     Royal  Warrant,  Dec.  3,  1917.     With 
the  Army  Council's  Instructions  thereon,  and  with  Amendments  to  the  Separation 
Allowance  Regulations— Family  Allowance.     (Special  Army  Order,  Dec.  4,  1917). 
Id.    (Id.) 

See  also  Family  Allowance  and  Separation  Allowance. 
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PAY  OF  OFFICERS  and  Allowance  for  Officers'  Children.  Royal  Warrant,  Jan.  25, 
1918 ;  with  the  Army  Oouncil's  Instruction  thereon,  and  Eegulations.  (Special 
Army  Order,  Jan.  26.  1918.)    Id.    (Id) 

PHYSICAL  TRAINING.  Manual  of.  (Reprint  1908  with  Amendments  pub- 
lished in  Army  Orders  to  Dec.  1,  1914).     9d.     (9d.) 

PHYSIOLOGY,  Elementary,  in  its  relation  to  Hygiene     Feb  1919.     2d.    (2d.) 
See  also  Hygiene  ond  Schools. 

PLACE  NAMES  OCCURRING  ON  FOREIGN  MAPS  Rules  for  the  Trans- 
literation of.     1919.     Is.  6d     (Is.  2d.) 

PORTABLE  SUB-TARGET  (Mark  I),  and  How  to  Use  it.  1911.  (Reprinted,  with 
Amendments,  1914).     Id.     (Id.) 

POSTAL  SERVICES,  ARMY.  Manual  of.  War  1913.  (Reprinted,  with 
Amendments,  1915).    3c?.    (Sd.) 

PROJECTION,  &c.  Linear  Perspective.  A  Text  Book  for  the  use  of  the  R.M 
Academy.     Part  I— Text.     Part  II— Plates.     1904.     6*.     (4s.  bd.) 

PROMOTION  OF  LIEUTENANTS  of  the  Army  Veterinary  Corps,  Special 
Reserve,  and  Territorial  Force.    See  Field  Allowance.' 

PROTRACTOR.     SERVICE.     For  use  in  Map  Reading  Classes.     Id     (Id.) 
See  also  Map  Reading. 

PUBLICATIONS  (RECENT)  OF  MILITARY  INTEREST.  List  of. 
Quarterly.  Nos.  1  to  8  (except  1,  3,  5,  and  6,  out  oj  print).  Each  2d,  (2d.)  Nos.  9 
to  17.     Each.     Ad,     (4rf.)     Continued  by  THE  ARMY  REVIEW. 

aUEEN  ALEXANDRA'S  IMPERIAL  MILITARY  NURSING  SERVICE. 
Regulations  for  Admission.     Feb.  1920.     "Id.     {'Id.) 

RAILWAY  DISTANCES.  Ireland.  Handbook  of.  Third  Edition.  1884.  7s.  6d. 
(5s.  Sd.) 

RAILWAY  MANUAL  (WAR).  1911.  (Reorinted.  with  Amendments,  1914). 
6d.    (bd.) 

RANGE-FINDER  Handbooks  :— 

Infantrv  No.  2  (Barr  and  Stroud).     31-5-inche8  base.     1916.     6c?.     (bd.) 

RANGES.'  MINIATURE  CARTRIDGE.  (Reprinted  from  The  Army  Review). 
Jan.  1914).     M.     (M.) 

RANGETAKERS.  Instructions  for  the  Training  of,  with  the  Artillery  Rangefinder. 
Id.    (Id.) 

RANGING.     Examples  of.    See  Artillery,  Training,  Field. 

RATIONS.  ARMY.  Their  Bearing  on  the  Efficiency  of  the  Soldier.  By  D.  Noel 
Paton,  M.D.,  F.R.S.,  Professor  of  Physiology,  University  of  Glasgow.     3d.     (Bd.) 

RECRUITING  FOR  THE  REGULAR  ARMY  AND  THE  SPECIAL 
RESERVE.  Regulations.  1912.  (Reprinted,  with  Amendments  to  Aug.  31, 
1914).     3d.     (Sd.) 

RECRUITS'    TABLE    CARD.     (Provisional.)     Sept.  1920.     6d.     (6d.) 

REMOUNT  REGULATIONS.     1913.     Sd.     (Sd.) 

RESERVE.    (A^ee  also  Special  Reserve  and  Territorial  Force): 
Army  Reserve.    Class  I.    Regulations.     1911.     Id.    (Id.) 

Ditto  Amendments,  June  1913.     Id.    (Id.) 

National  Reserve.     Regulations.     Provisional.     1913.     Id.     (Id.) 

RIFLE.     ENFIELD  1914  PATTERN.    See  Musketry  Regulations,  Part  I. 

RIFLE.  ROSS  MAGAZINE.  •303-inch,  Mark  Ills.  Handbook  of  the.  1915. 
(Reprinted  with  Amendments,  1917.)     Id.     (Id.) 

RIFLES,  i&c.     Cleaning  of.    Notes  on  the.     1911.     25  for  Qd.    (Id.) 

RIFLES,  SHORT  AND  CHARGER-LOADING,  MAGAZINE,  LEE- 
ENFIELD.  Handbook  for  Serjeant-Instructors  of  Special  Reserve,  Officers  Train- 
ing Corps,  and  Territorial  Force  in  regard  to  the  Care,  Inspection,  &c.,  of.    Sd.   (Sd.) 

RUSSO-JAPANESE  WAR:— 

Medical  and  Sanitary  Reports  from  Officers  attached  to  the  Japanese  and  Russian 

Forces  in  the  Field.     1908.     5s.     (3s.  IM.) 
Official  History.     Part  I.    Causes  of  the  War.    Opening  Events  up  to  and  including 
the  Battle  of  the  Ya-lu.    Second  Edition.    1909.    Is.  6rf.     (Is.  Sd.);   Part  II. 
From  the  Battle  of  the  Ya-lu  to  Liao-yang,  exclusive.     1908.     5s.    (3s.  Srf.) 
Part  III.    The  Siege  of  Port  Arthur.     1909.    4s.  Qd.    (3s.  4rf.) ;  Part  IV.     Liao- 
yang.     1910.     4s.-  (3s.) ;  Part  V.     Sha  Ho.     1911.    4s.  6d.    (3s.  bd.) 
Official  History  (Naval  and  Military).    Vol.  I.     To  Aug.  24,  1904.     With  case  of 
Maps.     1910.     15s.     (10s.  7o?.)  ;    Vol.  IL     Liao-yang,  the  Sha  Ho,  Port  Arthur. 
With  case  of  Maps.    1912.      15s.     (10s.  lOd) 
Reports  from  British  Officers  attached  to  the  Japanese  and  Russian  Forces  in  the 
Field.    In  three  Vols.,  with  two  cases  of  Maps  (not  sold  separately).     21s.   (lbs.) 

SALISBURY  PLAIN.  SOUTHERN  COMMAND.  Standing  Orders  appli- 
cable to  all  Troops  Encamped  on  Salisbury  Plain,  and  applicable  generally  to 
Troops  Quartered  at  Bulford  and  Tidworth.  1913.  (Reprinted,  with  Amendments, 
1915).     Sd.    (Sd.) 

SANITATION.     MANUAL  OF.     Sd.     (4rf.) 

SCABIES.    See  Medical  Service. 

SCHOOLS.     Army  :— 

Annual  Reports  on.     1911-12 ;  1912-13.     Each  Is.     (9<^.) 

Military  and  otber  Terms,  and  Words  which  Occur  in  Orders.     Lists  of     1914 
(Reprinted  1918).    Sd     (Sd.) 
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Schools.    Army — continued. 

Physiology.     Elementary.     Handbook.     1901.     Id.    (Id.) 

See  also  Hygiene  ;  Physiology  ;  and  (below)  School  Hyoibme. 
Regulations.     1911.    4rf.    (4e?.) 
School  Hygiene.    Handbook  of.     For  Teachers.    1907.    6d.    (6d.) 

-See  a/^o  Hygiene ;  Physiology;  a»c? (aftove)  Physiology. 
Singing  in.    Regulations  for  Teaching.     1911.     Id.    (Id.) 
Standing  Orders  for  Inspectors,  Examiners,  Teachers.     1910.    6d.    (bd.) 
SCOUTS.     Training  and  Use  of.     Lecture  by  Col.  F.  C.  Carter.    1906.    2rf.    (2d.) 
SCREWS.     Standard   Leading.     Provision  of,  for  Screw-cutting   Lathes.    Report  of 

Committee.     1905.     Is. 
SEPARATION  ALLOWANCE,  ALLOTMENTS   OF  PAY,  AND  FAMILY 
ALLOWANCE.     ARMY.    Regulations  for  the  Issue  of.     1918.    Qd.     (6d.) 
See  also  Family  Allowance  and  Pay  for  Soldiers. 
SERVICE  CORPS.     ARMY:— 

Regimental  Standing  Orders.    1911.     (Out  oj  print) ;    Amendments.    Id.    (1^-) 

A.S.O.     Memorandum  No.  26.     Id.    (Id.) 
Training.     Part  I.     1909.    (Reprinted,  with  Amendments,  1915).    9d.    (9d.) 
Ditto.        Part  II.    Supplies.     1909.    (Reprinted  1914,  with  new  Appendix  XII.) 

U.  3d.     (Is.  Id.) 
Ditto.       Part  III.     Transport.    1911.    (Reprinted,  with  Amendments  to  April 

1915).    9rf.    (9d) 
Ditto.        Part  IV.     Mechanical  Transport,  (Out  oJ" print) 

SEVASTOPOL.     Siege  of.     1864-55.    3  vols.,  with  Case  of  Maps  and  Plans.    Half 
Morocco,  £5  As.     Cloth,  £4  4«. 

Or  separately : — Vol.  I.     Engineer  Operations.     £1  6a. ;    Vol.  II.     Ditto.    With 
Case  of  Maps  and  Plans.     £2  10s. ;  Vol.  III.     Artillery  Operations.     10s. 
SEWAGE.     Practical  Treatment  of.     The  latest  development  of.     1903.    6d    (bd.) 
SHOEBURYNESS    GARRISON.     Standing  Orders.     1913.     Is.  6d.    (Is,  Id,) 
SIEGE  OPERATIONS  in  the  Campaign  against  France,  1870-71.    (  Von  Tiedemann.) 

Translated.     4^.  60?.     (3s.  3c?.) 
SIGNAL  SERVICE.     THE  ARMY.     Id.    (Id.) 
SIGNAL  SERVICE.      ARMY.      MANUAL   OF— WAR.    PROVISIONAL. 

1914.     2d.    (2d.) 
SIGNAL  TRAINING:— 

Part  I.     1919.    Visual  Telegraphy.     Is.    (lid.) 
Part  VI.     1918.     Procedure.     Is.    (lOd) 
SMALL  WARS.     Tlieir  Principles  and  Practice    Third  Edition.   1906.    (Reprinted, 

1900).    4s.    (Bs.) 
SOLDIERS   DIED   IN   THE   GREAT  WAR,    1914-19:— 
Part  13.     The  King's  (Liverpool  Regiment).     7s.  6d.    (5s.  Sd.) 
Part  16.     The  Devonshire  Regiment,    bs.    (2s.  6d.) 
Part  23.    Royal  Irish  Regiment.     2s.  Qd.     (Is.  lOd.) 
Part  32.     The  Royal  Inniskilling  Fusiliers.     5s.    (3s.  6rf.) 
Part  33.     The  Gloucestershire  Regiment.     5s.    (3s.  66?.) 
Part  36.     The  East  Surrey  Regiment.     6s.    (3s.  6d.) 
Part  37.     The  Duke  of  Cornwall's  Light  Infantry.    2s.  ed.     (Is.  lOd.) 
Part  41.     The  Hampshire  Regiment.     5s.     (3s.  6rf.) 

Part  47.     The  Oxfordshire  and  Buckinghamshire  Liglit  Infantry,     bs.    (3«.  6<i) 
Part  50.     The  Loyal  North  Lancashire  Regiment.     6s.    (3f.  Qd.) 
Part  61.     The  York  and  Lancaster  Regiment.     5s.    (3s.  6ct) 
Part  65.     The  Gordon  Highlanders.     5*.    (3s.  6d.) 

Part  71.  The  Prince  of  Wales's  Leinster  Regiment  (Royal  Canadians).  2s.  6d.  (Is.  9d.) 
SOLDIERS,  DISABLED  AND  DISCHARGED,  IN  FRANCE.  .See  Disabled 
SOMALILAND  :— 

Military  Report  on.     1907.    Vol.  I.     Geographical,  Descriptive,  and  Historical.    2s. 

(Is.  7d.) 
Operations  in,  1901-04.     Official  History.    Vohl.    3s.     (2s.  4d.) ;  Vol.  II.    4s.    (Sa.) 
SOUTH  AFRICAN  WAR,  1899-1902:— 
Medical  Arrangements.    7s.  6c?.    (6s.  6c?.) 
Medical  History.     An  Epidemiological  Essay.    (Reprinted  from   "  The  Journal  of 

the  Royal  Army  Medical  Corps.")    3s.  9c?.    (2s.  9c?:) 
Railways.    4s.    (3s.) 
Surgical  Cases  Noted.    7s.  6c?.    (5s.  6c?.) 
Telegraph  Operations.     10s.    (7s.  Id.) 

Voluntary  Organizations  in  aid  of  the  Sick  and  Wounded.    Report  of  the  Central 
British  Red  Cross  Committee  on.     1902.    3s.    (2s.  bd.) 
SPECIAL  RESERVE.    See  also  Entrance  ;  Examination  ;  one?  Reserve. 

Regulations  for  Officers  of  the  Special  Reserve  of  Officers,  and  for  the   Special 

Reserve.    1911.     44.    (bd.) 
Scheme  for  the   Provision,  Organization,  and   Training  of  the   Special  Reserve 
required  to  supplement  tlie  Regular  Army,  and  the  Application  of  the  Scheme 
to  the  existing  Militia.    (Special  A.O.,  Dec.  23,  1907.)    2d.    (2d.) 
STAFF  COLLEGE  (Camberley).    Regulations.     1920.     1<?.    (Ic?.) 
STATIONS    OF     UNITS     OF     THE     REGULAR     FORCES,     MILITIA, 
SPECIAL  RESERVE,  AND  TERRITORIAL  FORCE.    Quarterly  up  to  No.  46, 
July  1914.    Each  2c?.    (2d.)  (Subseqmnt  Publication  mtspitdtd) 
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STATUTES  relating  to  the  War  Office  and  to  the  Army.     1880.    bs.    (3s.  9d) 
STATUTORY  POWERS  of  the  Secretary  of  State,  Ordnance  Branch.     1879.     5*. 


(3s.  9d) 
?E/ 


STEAM    ENQINES  AND  BOILERS,  AND   GAS   AND   OIL   ENGINES. 

Notes  and  Memoranda  on  the  Management  of.     1911.     Id     (1<?.) 
SUDAN  ALMANAC.      1921.      Compiled  in   the   Intelligence   Department,    Cairo 
Astronomical  Calculations  made  in  the  Computation  Office  of  the  Survey  Depart- 
ment, Egyptian  Ministry  of  Finance.     Is.  Zd.    (Is.) 
SUDAN.    THE  BRITISH  EORCE  IN  THE.    Standing  Orders.    1914.   9d  (7<Z.) 
SUDAN.     The  Anglo-Egyptian.     A  Compendium  prepared  by  Officers  of  the  Sudan 
Government : — 

Vol.  I.      Geographical,  Descriptive,  and  Historical  (loith  Eighty-two  lllmtra- 

tions).     10s.     (7s.  4d) 
Vol.  II.    Boutes.    7s.  6rf.    (6s.  bd.)    (Not  including  Chapter  VII.,  Supplement  (^)O 
Ditto.        In  Separate  Chapters.     Is.    (lOrf.)  each  : — 
I.  and  II.,  Nil.    III.    NOrth-Eastern  Sudan.    IV.    Eastern  Sudan.    V.    Central 
Sudan.    VI.    South-Eastern  Sudan.   VII.    Bahr-el-Ghazal.    VIII.    Kordofan 
IX.    North-Western  Sudan. 
Ditto.  Chapter  VII.   Supplement  (A).  Bahr-el-Ghazal.    Additional  Routes.   Is. 
(lOrf.) 
SUDAN  O  AMPAIO-N.    History  of  the.    In  two  parts  with  case  of  Maps.    1890    15s 

(10s.  lid.) 
SUPPLY  MANUAL  (WAR).     1909.    6d.    (6rf.) 

SUPPLY.     REORGANIZED  SYSTEMS  OF,  and  of  Ammunition  Supply  of  the 
Expeditionary  Force  in  War,  consequent  on  the  introduction  of  Mechanical  Trans- 
port.   Memorandum  explaining  the.     Feb.  1912.     Id.    (Id.) 
SUPPLY,  TRANSPORT,  AND  BARRACK  SERVICES.    Reeulations.    1915. 

6d.    (6d.) 
SURVEYING.     Topographical  and  Geographical.    Text  Book  of.    Second  Edition. 
1913.    7s.  6d.    (bs.  6d.) 
Ditto.     1905.         Appendix  XI.     Tables  for  the  Projection  of  Graticules  for  squares  of 
1°  side  on  scale  of  1 :  260,000,  and  for  squares  of  ^  °  side  on  scale  of 
1 :  125,000  ;  with  other  Tables  used  in  Projection  Maps.    4d    (4:d.) 
Ditto.     1905.        Appendix  XII.     Tables  for  the  Projection  of  Graticules  for  maps  on 
the  scale  of  1 :  1,000,000.     1910.     2d.    (2d.) 
TACTICAL  RIDES  AND   TOURS   ON  THE   GROUND,      The  Preparation 

and  Conduct  of.     Translated  from  the  German.     Is.  3d.     (Is.  Irf.) 
TANK  TRAINING.     Vol.  l/  (In  the,  press) 

TELEGRAPHY  AND  TEjLEPHONY.     Army.     Instruction  in  :— 

Vol.  I.      Instruments.   11)08.  (Reprinted,  with  Corrections,  1914).   Is.  6d.   (Is.  4d.) 
Vol.  II.     Lines.     1909.    (Reprinted,  with  Corrections,  1914).     Is.    (llrf.) 
Ditto.    Revised  Chapter  I.    Field  Cables.    Provisional.    Id.    (Id.) ' 
Ditto.    Amendment,  April  1918.    Revised  para.  67.     Id.    (Id.) 
TERRITORIAL  FORCE.    See  also  Equipment  and  Examination. 

Cadet  Infantry  Training.     Manual  of.  /     (In  the  press) 

Cadet  List.     A  List  of  Cadet  Units  which  have  received  official  r/coo-nition  uo  to 

Dec.  31,  1919.     6s.    (4s.  4d)  /     °  ^ 

Cadet  Units  in  the  British  Isles.  Regulations  governing  the  Formation,  Organiza- 
tion and  Administration  of.  1914.  (Reprinted,  with  Ame/dments  in  Army 
Orders  to  March  1,  1918).     Id.    (Id.)  ^ 

Field  Kits.     Officers  and  Men.     Id.     (Id.) 
Hospitals,  General,  of  the.    Regulations  for.    1912.    2d.    (Bd.) 
Medical  Corps,  Royal  Army.    Syllabus  of  Training.     1914.     Id.    (Id) 
Mobilization  of  a  Territorial  Infantry  Battalion.      (Reprinted  from  The   Army 

Rbvibw,  July  1913).    M.    (Zd.) 
Nursing  Service.     Standing  Orders.     1912.     (Reprinted,  with  Amendments,  1914). 

Id.    (Id.)     See  also  Hospitals  and  Nursing  Service. 
Pay  Duties  during  Embodiment.     Instructions  in.     2d.    (2d.) 

Regulations  for  the  (including  the  Territorial   Force  Reserve),  and  for  County 
Associations.      1912.      (Reprinted,    with    Amendments  published    in    Army 
Orders  to  Dec.  1,  1914).    6d.    (Id.) 
Voluntary  Aid  :— 

Scheme  for  the  Organization  of,  in  England  and  Wales.    Dec.  1910.  (Out  of  print) 
Ditto.  Amendments.     Id.    (Id.) 

g?*to-  in  Scotland.     Oct.  1911.    2d.    (2d.) 

I'lt^o-  Amendments.     Id.    (Id.) 

TRACTOR  TRIALS  held  by  the  Experimental  Sub-Committee  of  the  Mechanical 

IransportCommitteeatAldershot,  Sept.  and  Oct.  1903.    Report  on.    6rf.    (bd.) 
TRAINING  AND  MANCEUVRE  REGULATIONS.     1913.    4d.    (bd) 
TRAINING      MANUAL      FOR      ROYAL     ARMY      MEDICAL      CORPS 

Heavy  Pontoon  Bridge  for  use  by.     1914.     Provisional.     2d.    (2d.) 
mr»  ^^¥a^}^^^        *'^®  Appointment  of  Inspectors  of.     Id.     (Id.) 

TRANSPORT.     PACK.   Notes  on.     (Reprinted  with  Amendments,  1916)    Id.    (Id.) 
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MILITARY  BOOKS,  published  by  Authonty—coniinxxQdi. 


Jan.  to 

Awards  of  the  Vi^ 

VI.     May  to  Dec.  1916.    W 

Cross.     Is.     Q.s.') 

VII.     Dec.  1916  to  July  1917 

Victoria  Cross.    I 

VIII.     July  1917  to  June  191 

Victoria  Cross. 

IX.    July  to  Dec.  1918.    W 

Cross.     Is.    (lOr/. 

X.    Jan.  1919  to  Jan.  192(1 

Victoria  Cross. 

Parliament's  Vote  of  Thanks  t 

Parliament,  Westminster, 


University  of  Toronto 
library 


(As  to  prices  in  brackets,  see  top  of  pagre  2.) 

TROOPS.     See  Mounted  and  Number. 

TRUMPET  AND   BUaLE   SOUNDS  for  the  Army.     With  Instrnctions  for  the 

Training  of  Trumpeters  and  Buglers.     1914.    M.    (8c?.) ;  Amendments,  July  1917. 

Id.     (Irf.) 
TYPHOID  (ANTI-)  COMMITTEE.     Report.     1912.     2s.  6rf.    (1«.  llrf.) 
TYPHOID  (ANTI-)  INOCULATION  COMMITTEE.     Report  on  Blood  Changes 

following  Typlioid  Inoculation.     1905.     Is.  6c?.     (1«.  2c/.) 
URDU-ENGLISH  PRIMER.  For  the  use  of  Colonial  Artillery.  1899.  15«.  (10».  Id,) 
VALISE  EQUIPMENT.     Instructions  for  Fitting  ;— 

Bandolier  pattern.     1903.     2d.    (2d.) 
Ser    ' 
VALPARAISO.     The  Capture  o 
VENEREAL  DISEASE.     See 
VETERINARY  CORPS.     Arm 
VETERINARY  MANUAL  (^V 
VETERINARY    SERVICES. 

Amendments  to  Dec.  31,  1917) 
VOLUNTARY  AID.  See  Tbri 
VOLUNTEER   ACTS,    1863,  1^ 

Reprint  of;    Extracts  from  R 

Reserve  Forces  Act,  1890  ;  anc 

WAR  GRAVES  COMMISSIO 

The  Graves  of  the  Fallen.    D< 

Work  of  the  Commission 

the  Cemeteries  and  Memo 
War  Graves.    How  the  Oeme 

1918,  by  Lieut-Colonel  Si 

Museum.    M.    (dd.) 

WAR  OF  1914-18  :  — 

Despatches  (Naval  and  Militai 

I.     Sept.,   Oct.,  and  Nov 

ferred.     (Reprintc 

II.    Nov.  1914  to  June  191 

of  the  Victoria  Or 

III.  July  to   Oct.   1915 

Awards  of  the  Vi( 

IV.  Dec.   11,   1915.      Froi 

Operations  in  the 
Bay.    2d.    (2d.) 
V.     Jan.  to  April  1916. 
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4d.     (4o?.) ;    Appendix    I. 


WAR  OFFICE  LIST,  AND  A 

BRITISH  ARMY.    1920.    Sol 
W.C.  2.     30*.  net. 
WOMEN'S  WAR  WORK  in  i 

United  Kingdom.    Information 

Military  Representatives,  and  Tribunals^ 

WORKS    MANUAL.      (WAR).      1913.      Trovisional, 
1914.     Id.     (Id.) 

WOUNDS   OF   WAR.     General  Principles  guiding  the  Treatment  of.     Conclusions 

adopted  by  the  Inter- Allied  Surgical  Conference  held  in  Paris,  March  and  May, 

1917.    2d.     (2d.) 
YEOMANRY  AND  MOUNTED  RIFLE  TRAINING.     Parts  I.  and  II.     1912. 

(Reprinted,  with  Amendments,  1915).     6d.     (6d.) 
ZULU  WAR  OF  1879.     Narrative  of  the  Field  Operations  oonneoted  with  the.  1881. 

(EeprirUed  1907.)    Bs.     (28. 'id.) 
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